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ANGUS, STONEHOUSE & CO, LTD. 
TORONTO, ONTARIO 12:08 


« i Same 


A/DP /ak ; ---Upon commencing at 10:00 a.m. 

: DR. GRAHAM ELLIS, Resumed 

4 THE COMMISSIONER: Mr. Buhr, have 

5 I called on you? 

6 MR. BUHRS I have no questions, 

7 Mr. Commissioner. 

P THE COMMISSIONER: .Is there anyone 
¢ here for Mrs. Christie? 

: MS. GOODMAN: No questions. 

my THE COMMISSIONER: Mrs "YOUTIC, ote 

11 you have any questions? 

2 MR. YOUNG: I do not have any 

13 questions, Mr. Commissioner. 

14 THE COMMISSIONER: Miss Chown? 

15 MS. CHOWN: No questions. 
( , ti THE COMMISSIONER: We are doing 

well }"aré'we ‘not?™ I“think®l should start 2 

iv about a quarter to "10 200and "then Twill “really “get 

18 throug” this. Mr, Rolenu, 

19 MR. ROLAND: I hate to disappoint 

20 you, Mr. Commisstoner, but “I have no questions 

"1 eTrthner, se. 

22 THE COMMISSIONER: ALD Eon. 

Mr. Labow? 
( 23 
MR. LABOW: I have no questions and 
24 
25 


“5 
a | 
il 
ira 
‘ 
FA 7 ce Le 
‘ a 
r* a} 
f ~.enmoLseasup 
' 
-_ : 
' s 
a r 
} } i €. se | a Vy 
xe . 
t 
, r a 
1 ih re sryods 
4 1 P 
od «tM ceri cogconvis 
— ‘ re \e : 
oh 
‘ Se ae Sule ~ 14 elCy 
t 2 e: 
-1fe (1573255 
' OLSe2iMMOD. MAT 
Cwodsil * 
5 | : in a. 
She guimitasup an 4 ;WORAS . HM... 
Ka 


: 


i fing af a) 


e..) 
hin iat 


ree ltt 


it 
NAL 


xiR¢ 
es 
e 


ANGUS, STONEHOUSE & CO, LTD. iy ; 
TORONTO, ONTARIO Ellis ( lePSe 1204 


(Scott) 


Mr. Shanahan also informed me that he would not have 
any questions. 

THE COMMISSIONER: All right. We 
are doing well. Mr. Scott? 

EXAMINATION BY MR. SCOTT: 

Or DEieElLlas7hE wouldmjustylike: to 
ask you one or two questions in two areas. 

First ofsall,oMr.teStrathyvyesterday 
asked you some questions about the testing you do 
and the record books you maintain of those tests. 

Do you recall that? 

A. Yes. 

O.. And in that connection he 
asked you if you were able to determine from an 
examination of your books the number of tests that 
would have been at the toxic level, which is the 
way he put it. Do you remember that? He asked you, 
following that, if you.could at some time give to 
the Inquiry the percentage of tests, over a given 
period,at the toxic level. Do you remember that? 

A. Yes, I think that was one of 
his questions, but I thought he had backed off from 
that? 

Q. Well, just to be sure he backed 


off, we are going.to dealtwithlitical takecutithat 
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ANGUS, STONEHOUSE & CO, LTD. ° 
TORONTO, ONTARIO HEELS Lf ex. L205 


(SCO! 


1 
2 . 
the toxic level is the level above the therapeutic 
3 level? 
4 A. I don't know quite how he 
5 defined it. I indicated that I had searched those 
6 books on a previous occasion for levels greater than 
7 5 and had presented a list to the Preliminary 
Hearing. 
8 
O; Let me put this to you. The 
9 
So-called therapeuticitevel of digoxin, thatrilevel, 
10 I take it, is determined arbitrarily by a literature 
11 search? 
12 AR Yes. 
13 OF, And a level above that 
14 therapeutic level is what is sometimes called the 
toxicslevel? 
15 
A. Yes. 
16 : 
(). AMVULY right? 
17 A. Yes. 
18 O% Simply because it is above a 
19 certain --- 
20 A. Threshold level. 
11 On Threshold level. Now, I take 
it thattyou?as a chemist have no capacity to ceter= 
22 
mine whether any level is in fact toxic? 
23 
A. On the clinical indications that 
24 
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ANGUS, STONEHOUSE & CO. LTD, . 
TORONTO, ONTARIO Ellis, ex. 1206 
(Scott) 


1 
2 ; 
the patient may be showing at that particular time, 
3 I have no knowledge of those clinical symptoms. 
4 OQ. Would? 1, be COLrrect Torscay 
5 that wiethervardigoxin level fe in fact, toxic 1s 
6| something that is not for your expertise? 
rates Le Si. 
7 
Om It is for the expertise of the 
8 
clinician, on the: spote 
9 
A. Yes. 
10, Oo; Now, Mr. Hunt asked you some 
11 questions about the differences between your disci- 
12 pline and the discipline of a forensic chemist. I 
13 do not intend to get into that interesting question 
rt but I simply want to ask you this. You heard 
15 
A. Yess 
16 ae 
O., And you heard him describe 
17 RIA testing for digoxin, did you? 
18 A. Yes. 
19 OF Was there anything in the RIA 
———___ ee ” 
0 testing for digoxin that he described that was 
———————ee ee eee ee eee 
a1 foreign to your expertise in terms of either theory 
ee  N ! 
Onsoract Lae? 
22 ee 
PNB Nothing that immediately comes 
23 — 
tolmind. 
24 ee 


2D 


é ‘ Nh, ad 
x U 7 Oo _— 
~— ‘ + 7 ys ‘ ’ 
e 7 7 
p 
: _ a 
=; : i 


smi? talynisieq t6is an puts ed ‘yam Pe 


.enssane igs imes9 e2oth te epbeiwoat on ovedt 3 


= 


YGe ad g 98T2oOD eg 4 { HL iva ta ae = 7 


ft 


xed toet ab ek Lewet nixopin 6 xodsadw saan 
alley 

9@ £stteqnes WOE, z02ton ak deny eniddenge © 
oa af. 


tO salsradqxe edt z0Ot et FT 0 


TsJoqe odzs no nsinointis 


eis x » oh 
i bores stnuwl 22m Wok {) 
(Noy neewied senneteli ib olf tuods aenotLsasgp 


faimedo Qletsiot 6 to eatiqtoakh of2 bas’ enil¢ 
Lteetetnt teft ojni tap oF beegai ton of 


14868 10} aid) woy das oF gnsw A t stud 


en mid 
abive_ at eaudmtd ea 
ais A 
fozeesb mid bused voy Dav 9 


° > 


Wy bi D ,cLex Opt b 1~02 vil Te 203, A&I 


~20% oh 
Dil 5 rans e2sew wa 
Nt wi, 
felt bedixoeeb of teat atxopib zxolt paizead 


tn I cs NI fa i se intents 
emis? aL seaitisgqxs wey of apiloetot 


— — aie cee reenact cc ee 
a Seultosrg 30 
(isJaoihbemmi tends palidjok A 
ak i eee 


wth 
latin fm) 


io 
# 
is 


a 


fi 
Fa) PL 


<a 
wt 


24 


a0 


ANGUS, STONEHOUSE & CO. LTD. * 
TORONTO, ONTARIO Ellis Lf eX. 1207 


(Scott) 


Ge ts the RIAttesting for |digoxin 
———_————OOSOO”—t— 
that he was doing parallel to the RIA testing for 
a 


digoxin that you traditionally do in the Hospital 


astm on ES me 
POriSvoermuchildren? 


Hs Similar in many ways, yes. 
questions I have, thank you, Dr. Ellis. 

MS. CRONK: Mr. Commissioner, we 
were supplied last night with a copy of the articles 
which, as I understand it, Dr. Ellis referred to 
during the course of cross-examination by Miss Symes 
yesterday and I propose that they be marked now as 
exhibits. 

Perhaps, Dr. Ellis, just to ensure 
that I do have the rightearticles you can let me 
know if I refer to any, that you did not refer to, 
but it is my understanding that these are the three 
that you referred to with Miss Symes. 

The first, Mr. Commissioner, is 
entitled "Myocardial vs Serum Digoxin Concentrations 
in Infants and Adults", published in May 1982, 
co-authored by Park, Ludden and others. 
RE-EXAMINATION BY MS. CRONK: 


Ox Is that one of the articles to 


which you referred, Dr. Ellis? 
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ANGUS, STONEHOUSE & CO. LTD. ELLIS, BS .ex. 1208 
TORONTO, ONTARIO 


(Cronk) 

1 
2 | 

A. Was that the third article to 
3 which I referred? 
4 THE COMMISSIONER: | Where was it 
: published? 
6 MS. YCRONK: #-@0. P@Would “vow VYook jac ‘that 
“ article, Dr. Ellis, and just let us know where that 
: was published and if that was one of the ones that 

| you referred to? 

; A. Yes, the "Myocardial vs Serum 
10 Digoxin Concentrations..."? 
11 Q. Yes. 
12 yi The American Journal of 
13 Diseases’ 1an°Children, om Chtidnood, — Eichink 3. is 
‘y Children - Volume 136, May, 1982. 

OO” Thank you. 
15 

Could that be marked then, 
- Mr. Commissioner, as the next exhibit, please. 
ut THE COMMISSIONER: Exhibit 19. 
18 

---EXHIBIT NO. 19: Article entitled "Myocardial 
oe vs Serum Digoxin Concentrations 
im*infants’ and Aduets © 
20 
"4 MS. CRONK: O. And the next one 
99 that I have before me is entitled "Correlation of 
Antemortem and Postmortem Digoxin Levels". 

‘4 Do you have that before you? 
24 
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ANGUS, STONEHOUSE & CO. LTD. Ellis, re.ex. 1209 


TORONTO, ONTARIO (Cronk) 
1 
2 
A. Nes, 
3 OF Can you tell the Commissioner 
4 by whom it was published, when and where? 
5 A. This was in the Journal of 
6 Forensic Science, Volume) 237)/pagei 329. to 334, 1978. 
7 The authors are V-o-r-p-a-h-l, T. E., (I do not know 
; how it is pronounced) and Coe, C-o-e, J. I. 
MS. CRONK: Could that be marked, 
"| sir, as the next exhibit, please? 
10 THE COMMISSIONER: EXRI Di t202 
11 
~- EXUDE TE NO. 20): Article entitled "Correlation 
12 of Antemortem and Postmortem 
Digoxin Levels". 
13 
14 MS. CRONK: Oo ETheathirdcanthehe 
15 that I have, Dr. Ellis, is entitled "Post-Mortem 
16 Digoxin Levels-Two Unusual Case Reports". 
7 Could you tell the Commissioner 
- again who the authors of that report were and where 
it was published and when? 
. By Yes, the authors are Dickson, 
#0 S.J. and Blazey, B-l-a-z-e-y, N.D. And this was 
21 in the Forensic Science, Volume 9, 1977, page 145 
22 tocdhol< 
23 Oia. Thank you. 
74 | Again, sir, could that be marked as 
25 | 
| 
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ANGUS, STONEHOUSE & CO. LTD. Ellis, re.ex. L210 
TORONTO, ONTARIO (Cronk) 


the next exhibit? 
THE COMMISS IONER: Hscliaip ints 2 
SSR SRIB LT NO woe: Article entitled) “Post-Mortem 
Digoxin Levels-Two Unusual 
Case Reports" by S.J. Dickson 
and N.D. Blazey. 
MR. ROLAND: Excuse me, 
Mr. Commissioner, could you advise us what exhibit 
numbers these are? 
THE COMMISSIONER: YesprlioyezOeand 
21 respectively. 
MS. CRONK: One other question, 
Mr. Commissioner, with respect to the last article 
that we have just marked. 
QO. Dr. Ellis, there is some hand- 


writing that appears on the face page and throughout 


the copy of the article.that I have. Can you identify 


thatyhandwritingwioraus? 

A. I didimark quite a few of 
these articles. I think it is probably mine. 

Q'. Thank you. 

The last exhibit, Mr. Commissioner, 
at Mr. Strathy's request I have copies made of a 
reduced version of this chart, and if it will be 
of any utility to anyone in reviewing the transcript 


I propose that it be marked as the next exhibit. 
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ANGUS, STONEHOUSE & CO. LTD. . 
TORONTO, ONTARIO (OM ba hele: , ce e ex e 8 Pah 1 


(Cronk) 


1 
2 
THE COMMISSIONER: Bxnirpit 22. 
3 
“SEE era? NO! 22: Copy of Chart produced by 
4 Ms. Cronk. 
5 
MS. CRONK: Thank you. 
e O« Dr. Ellis, just a few questions 
7 if I may. You will recall that yesterday during 
8 the cross-examination conducted by Ms. Symes your 
9 attention was drawn to Exhibit 14 which, as you may 
10 recall, is the: publication, produced) by Antibodies vince: 
1 of California concerning its antiserum, the one that 
is used by you in the hospital to conduct RIA 
12 
digoxin assays. Do you recall that? 
13 ; 
A. Yes. 
m O-. It was suggested to you, and 
15 as I understood your response to the questions put 
16 to you by Ms. Symes, that the digoxin antiserum 
17 produced by Antibodies Inc. and as referred to in 
if: that publication was designed for ante mortem 
| sampling for digoxin. Do I have that correctly? 
19 
A. I believe that to be the case. 
20 
21 
22 
23 
24 


25 


ae cy. eee Pee eee es | 


7 7 


= 4 Z - ° = 
f < C4. 4 =e Trey ays oS # 4800 Te 
: — = igi oer cowtpay 


a 


‘ae 
os 


if f ’ ' , ‘VA J he yj 4:3 4c 


> neeentiiemstimemiinntineneattnd, 


i hy | 
a 
a 
-* 
—_ : 
A.cis 
or a poi 
| a 
7 |e 
rr | “Ss 
= 
7 ‘ ion. 
; - 
ri: 
4 Ca me 


ANGUS, STONEHOUSE & CO. LTD. Ellis Pe ie 


TORONTO, ONTARIO re ex (Cronk) 
Os Alyriugne, 
A. Is there any indication other- 


wise here? 

On Welt a Iii. come testhat: inva 
moment,’ Dr. Ellis G justuwantto: benclearrasicto 
what I understood your evidence to be yesterday. 

Do you recall Miss Symes asking you 
and directing questions to you as to what the purpose 


and design intent was of that antibody? 


AX Yes y 

Q. Dottyiou irecalwy thats 

A. Les. 

Ole And as I recall your answers 


to those questions, you indicated that they were 
designed for ante mortem digoxin sample. 

At. Yes: 

Q. ALD rignt Now, can you tell 
me, Dr. Ellis, specifically the point that you now 
raise, in any of the literature or promotional 
materials that have ever been provided to you by 
Antibodies Inc. with respect to that antiserum or, 
indeed, any of the conversations that you've had 
with the Quality Control Manager of that company 
or others associated with the company, was any 


indication given to you to suggest or to indicate 
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ANGUS, STONEHOUSE & CO. LTD, 7 
TORONTO. ONTARIO E llis 


re.sex; (Cronk) 


that the antiserum was not suitable for post mortem 
testing on plasma or serum samples? 

De No. 

0. Thankynyous 

And as I understood your evidence 
yesterday as well, Dr. Ellis, you told Miss Symes 
that,;mineyouri view, Ltswould,takeuwseveral.~months?) to 
adaptsasmethod atythe) Hospital; to,conductiipost 
mortem testing on certain kinds of samples. 

Do you recall that evidence? 

AY Yes. I think it may well take 
several months. 

Ox Add waght: 

I would like to be clear, and I may 
well have heard it correctly yesterday, Dr. Ellis, 
but I would like to be clear in my own mind, were 
you drawing a distinction, in answering that 
question, between particular types of samples or 
were you referring to samples at large? 

A. I think we have plenty of 
experience in analyzing regular serum samples, but 
it is just the other samples, other than those, that 
would require some work to be done, I feel. 

on Well al sien te, More 
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! 
TORONTO, ONTARIO Ellis 


re.ex. (Cronk) 


View, would it take a period of several months to 
adapt the RIA method that is being used in the 
Hospital to test post mortem tissue samples? 

A. i-think Ttecouldtwell* take 
Severalwnonthsy yess 

oF And®simidarly; "to conduct 
post mortem digoxin assays on serum samples, would 
that also take several months to adapt your method? 

A. Well, -it° coulda “bevVused for 
post mortem serum samples. 

Ox As it stands today? 

A. Just in the same way that 
regular serum samples are used. 

Ox AEL@raght¢ 

And what is the situation with 
respect to plasma samples? 

A. But the interpretation may be 
slightly different in the results you obtain. 

@. I apereciate that, Dr. Ellis, 
but in terms of the technical capacity of the method- 
ology as it now exists in the Hospital to do post 
mortem digoxen assays on serum samples, is that 
something that could be done today without modifying 
the system? 


A. Well, that is something that we 
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have been requested to do, and are doing currently 
without a modified system. 

Or Thank you. 

And similarly, what is the situation 
with respect to plasma samples? 

Bos Plasma and serum, I would 
equate those two. 

0. Ala GLGRE ajo an) LWSORt eG, 
then, that, in your view, no modification of the 
methodology was necessary at ie Hospa tal to. conduct 
post mortem tests on those two kinds of samples? 

A. We undertook no studies when 
we were requested to analyze post mortem serum 
samples because of the similarity in many respects 
between pre and post mortem serum samples. We did 
think, I think, when we initially agreed to do these, 
that it would be for a very short time only. We 
hadn't really anticipated that we would still be 
analyzing these samples. 

ek As 4y0u Sit here today yavou ane. 


still doing. thats ysytbatlicoruect: 


A. We are doing that, yes. Yes. 
Os And you keep referring, Dr. 
Ellis, to serum. Ave .you, ~in that context, 1sing 


serum interchangeably with plasma? 
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Yes. 


Thank you. 


Pntyour Judgment, Dr, Eilas, shaving 


regard to your experience in conducting radio- 


immunoassays for digoxin, do you have any misgivings 


in using the methodology or technique as it has 


been developed in the Hospital for the purpose of 


conducting post mortem digoxin assays on blood or 


serum samples? 


Pr OO PP 


you're quite right. 
Aw 
in what respect? 
Q. 


A. 


On blood or serum -- 
wes < 
-- or on plasma and serum? 


I'm sorry, ‘plasma and ‘serum; 
Do I have any major misgivings 


Well -- 


In respect of interpretation 


of the numbers that would be produced? 


Q. 


Well — let's ibe clear aboutethis. 


As I understood it, the burden of 


your evidence before the Commissioner has been that 


iisusicnot part of your function to anterpret. the 


results that come off of a particular assay reading; 


is that cerrect? 
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bo 
wn 


2 THE COMMISSIONER: I think you are 
3 concerned about -- I think your question is the 
4 analysis, the, result. 
: MS... CRONK: Thats rehe, 
Well, let me rephrase the question 

: then, Mr. Commissioner. I apologize if it has been 
7 CONLUSING je Dterb a an 
8 Or Based on your experience as 
9 a biochemist in conducting radioimmunoassays, di- 
10| goxin assays, in the Hospital, do you have any 
1 misgivings, as a biochemist, in terms of the techni- 
5 cal capability of the methodology that is now in 

place in the Hospital for the purposes of running 
digoxin assays on post mortem serum or plasma 
MM samples? 
15 A. eSNOeMatoreumi sOrvings, sie jen 
16 that the protein composition of the pre and post 
17 mortem samples is essentially similar. The electro- 
18 lyte composition is essentially similar. 
19 i And I take it, sir - and per- 

haps you can tell me, would you have any misgivings 
Be about using the system to conduct a post mortem 
ah tissue -- 
ae A. Major misgivings, yes. 
23 e. Major misgivings, thank you. 
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re.ex,. (Cronk) 


And yous *6ild* Mri Strathy, as! Ll Lrécall 


it, that, in order to moderate the radioimmunoassay 
technique presently available in the Hospital for 
the purposes of conducting post mortem 

digoxin assays on tissue samples, that would require 
an addition to the modification of the system itself 
and, in your view, it would also require an 
extensive literature review; is that correct? 

A. Yes, very much so. 

OF And I believe, if I under- 
stood your evidence correctly, that you also told 
him that you, if you were asked or required to 
modify the system for that purpose, would wish to 
speak to those persons whom you knew had experience 
in doing digoxin assays on tissue samples; is that 
COrrecus 

A. That may cut down some of the 
time involved to do that, yes. 

Cy Would that, in your view, be 
a desirable step to take if you were modifying your 
system for that purpose? 

A. Yes. 

a And in that context, would you 
consider it appropriate to discuss with Mr. Cimbura 


his experience in conducting those kinds of tests? 
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Ellis 
ae ang | aemerest (Cronk) 
=) : 
B8 !) Bg Yes, mlachink it would, Mr. 
3 Cimbura or other people, too. 
4 OQ. And I believe, again if I 
understood your evidence correctly, that you also 
: told Mr. Tobias, in his cross-examination of you 
: yesterday, that, in order to use the materials 
7 supplied by Antibodies Inc., the antiserum for those 
8 kinds of post mortem tests, the kit would have to 
ad 9 be used with - and at least this is what my note 
10| of your evidence indicates - nee Of Caution ang a 
iW lot of tests. 
Do you recall giving that evidence? 
a A. Ave lots of, Caution yes. 
13 
Q. Meg Adit sight, 
14 And, again in that regard, were you 
15 referring to particular kinds of samples that would 
wi 16 be tested on a post mortem basis or were you refer- 
17 ring to samples at) large? 
18 A. Samples in general, in view 
of the fact that tissues might have binding sub- 
i stances present that might interfere with the 
a simple radioimmunoassay. 
21 oF Were you referring as well to 
22 plasma or serum samples? 
23 A. I think it would depend. You're 
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talking about post mortem plasma? 

Q. Yes, J am. 

As Yes... Well, sb 11S OLEepr cule 
to generalize, really, because if a child dies and 
a blood sample is taken ten minutes after death from 
an arm, then that sample is a post mortem sample 
essentially. 

Q. Yes. 

A. Bute Le is really very close to 
the time when the patient was alive. 

Lt, Onethe other hand, yourngo to 
perhaps 24 hours afterwards, when an autopsy has 
been performed, then you are in a kind of different 
situation. 

Or in your view, doctor, then, 
if you were to conduct or modify your system for 
post mortem digoxin assays on plasma or serum, would 
it require that you exercise the same degree of 
caution and the same degree of multiple tests as 
you suggested it would to use the Antobodies Inc. 
anteserum for tissues? 

As ‘I think so, because there may 
be, particularly if the blood sample is taken from 
the heart, there might perhaps have been some de- 


composition, a partial decomposition of the heart 
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tissue. 

Q. Yes. 

A. And this might perhaps have 
released certain proteins from the heart tissue that 
might possibly interfere with the assay. 

All these things would have to be 
tested for. 

O. AD Crant. 

And again, dealing now for the moment 
with just post mortem testing on tissue samples, as 
I understood your responses to Mr. Tobias, you 
indicated, again in modifying the system, that 2 
would have to be modified potentially in several 


respects, perhaps to include an extraction process. 


A. Yes. 

OF Do you recall giving that 
evidence? 

A. ves. 

Oo” Did you have in mind, in giving 


that response, the kind of extraction process that 
we have heard is utilized by Mr. Cimbura at the 
Centre? 

A. I think there are several 
extraction processes for the purpose of purifying 


the sample that one is dealing with. 
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Q. 7 SNANS ERY ots eo f a hoa 

A. And all of those would have 
to be evaluated appropriately. 

Os In VouG View thenja or eaters, 


if one were to modify or develop a radioimmunoassay 

technique for the purposes of conducting post mortem 
tests on tissue samples, would an extraction process 
be a proper and desirable ingredient in that test? 

Be Pethink,. in manys Cascecs.suL. 
may be called for, yes. 

Ore Thank you. 

And I believe you indicated as well, 
in answer to a number of questions put by various 
counsel, that you were not familiar with, and had not 
used, either the Beckman kit or the Beckman antibody; 
is) that: coprecu: 


A. iat SaCcocrecr. 
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TORONTO, ONTARIO (Cronk) 
0. Would I be correct then in taking 


from that answer, Dr. Bllais/@that ‘youvaret not 
familiar with the restrictions, if any, that~ the 
Beckman Company attach to their RIA kit for the 
purposes of conducting digoxin assays? 

A. Thatews cOmpects 

0. And just one final point on that, 
Dr. Ellis, you may recall that in the cross-examination 
conducted by Mr. Bogart yesterday he directed to you 
questions regarding the quantity of whole blood that 
would be necessary to result in a sufficient quantity 
of serum, or plasma, for the purposes of conducting 
a digoxin aSsay. Do you recall that discussion? 

A. Yes. 

Q. Can you help me Dr. Ellis, 
during the period Julyeaoes0=to March 1981, did you 
in your Laboratory int fact conduct digoxin assays? on 


whole blood? 


A. No. 

0. Do you now? 

A. No. 

Q. In the intervening period 


between March '81 up to today's date as we sit here, 


are any digoxin assays conducted on whole blood in 


the Hospital to your knowledge? 
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ANGUS, STONEHOUSE & CO, LTD. Bilis, Tre,ex. 1224 


TORONTO, ONTARIO 


(Cronk) 
(Py) 
2 A. To my knowledge, no. 
3 0. Thank you. You may recall as 
4 well in addition to that’ particulhar area; (Mr) Bogart 
: during his cross-examination drew your attention to 
a discussion that you and I had had in your evidence 
; in chief with respect to the drugs that may or may 
q not have been tested by Antibodies Inc. for cross- 
8 reactivity, or the absence of cross-reactivity with 
9 the anti-serum that that company provides. He 
10 referred you in that regard to furosemide, propanolol, 
1 LEcLeamepronouncing iuecorvecthy ? 
A. Propanolol. 
12 
0. team notwdoing \to Cry at. agacn, 
mn Dr. Ellis, and the third ,quinidinejeddo you recall) that 
a discussion? 
15 A. Yes: 
e 16 0. Birst of all, can you tell me 
17 when you refer in that context to Peet is 
18 that word interchangeable for the purposes in this 
19 context with the antibody that is supplied by 
Antibodies cline wn? 
20 
A. Yes). 
Se 0. Now, I was left with some 
22 confusion undoubtedly through my own error, as to 
w 23 what your evidence was in that respect. As I 
24 
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ANGUS, STONEHOUSE & CO. LTD. BLELS yy Ce. ek. 1325 


TORONTO, ONTARIO 


(Cronk) 
1 
2 understood what you told Mr. Bogart, you said the 
3 supplier could not test those drugs for cross-reactivity 
4 with the anti-serum provided by Antibodies Inc., do 
5 Lehave athat-cormbect Lye: 
A. The supplier could not have 
: tested for those drugs? 
7 
Q. Yes. 
8 A. No;i7 1 adon. tt ethink Dasazdustha ts 
9 0. That-is why I want to clarify 
10 it, Dr. Ellis, because I am uncertain in my own mind. 
i1 Technically, could those drugs have been tested for 
P cross-reactivity by Antibodies Inc. as the supplier 
of that antibody? 
7 A. Yessy ypteheyacould: 
is 0. To your knowledge, was that done? 
15 A, To my knowledge, I don't have 
16 any sin formationnonetiat. 
17 Q. Thank you. 


A. On all the specifics that you 
mentioned, but for the reasons that I explained 
yesterday there would be a logical reason why they 
wouldn't necessarily test all those drugs. Simply 
because the interference that was alluded to several 
weeks ago I think where a large number of drugs were 


mentioned. I think Mr. Cimbura was asked about this. 
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ANGUS, STONEHOUSE & CO. LTD. Hislesy FenEx L226 
TORONTO, ONTARIO (Cronk) 


Where there were a very large number of drugs 
interfered with his assay, to his knowledge, and 
basically the point I was trying to make was you 
could divide that large group of drugs into two 
groups. 

Q. Yes. 

A. One of which if you took the 
drug and added it to your assay system you could get 
interference. For example, if you took digitoxin 
you could get interference in your assay system. 

The other group of drugs are drugs 
which if co-administered with digoxin to a patient, 
the true digoxin of that patient may increase as a 
result of the co-administration of that drug, and I 
believe that one such drug is quinidine, for example. 
So there is no structural similarity, to my knowledge, 
in the chemical structure of quinidine and digoxin 
and there would be no indication for assaying it in 
the assay system, in the radioimmunoassay system. So 
I was just trying to clarity that ratner contused 
area. 

Q. Thankyou," Dr-" Ellis." Tope 
fair to you, as I understand what you have just said, 
the issue as to whether or not there was any utility, 


or whether it was desirable for any reason to test 
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ANGUS, STONEHOUSE & CO. LTD. Ellis, re.ex. a se | 
TORONTO, ONTARIO (Crenk) 


on the assay those three drugs for cross-reactivity 
is one issue? 

A. ves. 

Q. The other issue is whether or 
not technically it could be done to determine whether 
or not they were in fact cross-reactive. Am I correct 
innthat ? 

A. Yes. You could technically take 
every drug in the pharmacopeia or whatever solution 
you cared to make, assuming it dissolved, and put it 
in the assay system if you so wished. 

0. Thank you. LfVatphysicwanson 
a biochemist had any reason to inquire into the 
cross-reactivity of any drug to the digoxin antibody, 
technically a cross-reactivity test could be run in 
respect of that’ drug,“is ‘that correct? 

A. Yes, assuming this was soluble 
under the conditions that this dissolved in the 
solution. 

0. So for example in respect of 
any patient, a hypothetical patient, if you knew that 
certain drugs had been prescribed to that patient 
it would technically be possible to run a test on 
each and every one of those drugs for cross-reactivity 
of the digoxin antibody that is in use in the 


hospital? 


oun i Si 


1D 


iS one me 
eat ae 


ae J 
¢ x ' PAT he 
} 1 ie 
g 
one 
Pree 
Be § 
( + 
y PA es 
| ; a‘ Ho) is | ‘. 
‘ 
ow = 
Ee ope yo ih tie 
= at. i - ' i ; 44 é Le hd iP a wit 
i ( 
} 7 
- a ~ 
be be a ae ’ EE Ne i 
4 
i 
t ¥ rg 
’ + . al 
m™ ys 
J : i 


ik Ho 
be) f 


, bev foxeerbh 3h pane ge .Suat) OF Betsaa voy. 


oa 


», a) 
np atmeopib ved? od puth yas Jo votvidsser—seod 


Me ahve i 


, “- oe ae weer . bea > “ 
yoo tees yiividasat-a2or> # VYilsoinioes 


ght Propane ow nad - : pore ae ee a a hae 
JOR LIS Jans eZ ig BREA Oo Bhi oO 2994aer |. 


ve A nye ih 
i Wee te A 
+" iy 


ni bavioeeib. aid? tad. sAaosse Brien y ert tjbag tf 


i | ; Si | | ao kaioS, 


> doeqasx ob oLcimaxd 29% OR. ie MDa ia a eee 
i *% . 
(sit wend voy tL \sneltseq tsaltentog ya 6 Ome 184, wae 
' ' o Wis} 


a 3 
- 
* 
oo 
t4 
Ls 
r 
a | 
“ 
tj 
iv. 
ne 
rs 
1 © 4 
mt 
& 


d bis epi a 


a at 


cE 
! 9 2209 8 pot oF PALER set citpok hrsto: a ble ¢ 
a il J i“ M 


a tio. 


eae 


Mein Wie yal 


ily 


ANGUS, STONEHOUSE & CO. LTD. Ellis, re.ex. 1228 
TORONTO, ONTARIO (Cronk) 
A. I think in general one could 
say that. 
0, And you may recall as well, Dr. 


Ellis, that during the cross-examination of you by 
Mr. Strathy yesterday, your attention was drawn to 
the recent studies and the recent published articles 
concerning what has been called in this courtroom 
"Substance X", do you recall that? 

A. Yes 

Q. And as I understood the exchange 
yesterday it was suggested to you that in light of 
those recent studies there is difficulty in relying 
on the radioimmunoassay technique for digoxin testing 
on very young children. Do you recall that? 

A. Ves* 

0. Ae *Irecall feeas well Mr. Strathy 
questioned you with respect to, as Mr. Scott referred 
to earlier this morning, the number of patients in 
the Hospital between July 1980 and March 1981 that 
were experiencing toxic digoxin levels, do you recall 
that? 

A. Less 

0. And you previously told us that 
in the area, if I have your evidence right, that in 


the area of interpretation of results of readings from 
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ANGUS, STONEHOUSE & CO. LTD. Ellis, re.ex. 1229 
TORONTO. ONTARIO (Cronk) 


a digoxin assay, levels recorded by the use of the 
radioimmunoassay technique cannot be regarded in 
isolation,from the,clinicalvhistory, or.the,clinical 
patterntofga particularpatient, is thatacorreci: 

A. Yes. 

0. Would you agree with me, Dr. 
Ellis, I am trying to confirm whether or not my 
understanding ogg thus iparticulari assuceaisacorrect, 
that dealing with the case of very young children 
as referred to by Mr. Strathy, it is possible for 
very young children to record on a digoxin assay a 
level of 2 nanograms per millilitre, 2.5 nanograms 
per millilitre or higher, yet having regard to their 
clinical condition not be in the toxic range? 

A. Yes, not be in the toxic range, 
or not show clinical symptoms of toxicity. 

0. Well »sletz.s Ry in two parts. 
Is it possible, based on your experience, dealing 
again with very young children, for a digoxin level 
to be recorded of 2 nanograms plus, and yet upon 
interpretation of those results it could be determined 
that the particular child was not experiencing toxicity 
from digoxin? 

A. Yes; 


MRia SCOTTeveuMreinl OMmMLes Loner - de oni 


if Go 1 
P - <y eit cd ol y ¥ a 
ii i 
—_ mt ct a r 7 
: ; 7 a Ben ik iy 


i ce ' 
“ Pig 7 a4 _ a, < 
Ve ao Lo “e 
‘ i - ui is P| 
are Be Cee Cre ee, : ; a) ake fe, 
sid Io sep ot vd. bobtotes efavet>.ysees) atkopls a. ) 
. ae 
: ae 
. . P| a » 
£ _ ~~? 4 Tr . » rerrt ee a ‘< ~~, & i +e a . : 
rT ons BpPaT%. 9a 2 (fib S Vy ptitigos VS SepOr unmioL hs, me 
j f aes 


¢ r > = —? & = 
. énbs . t mort Aolte lo 
j . i 6 2 nxyess 
. 
be sige oo * 
" > Ls i vs J 
: ' t ef 
4 i i 4 be 
q : if) bi ye f 4 yey fy 
, 4 a i a 
hou SHI LASD Sai 
’ oy os, + 
i , 4 o +1. u ° ? 325 1 =e 4 
; 
ODay iS [ pRuoOYV ‘ 
r “ ¢ a rs 
‘ Ww As 
\ 
© y > [lim 
in ~  m- 
a iO f o) [soir 
j fr 
' ~ ‘ a 
re fer + fe ~~ s + r 
L A a aS i wWOons JO! 
x 
fr ~J ~~ , 
i a) 4220 20g: Jf 
te + ole avTcRital ‘ems Per ra bor oJ - 
a I b Ve 4 4 Vv AILW {LBP 
- + _ z ond be 
; . ' v a -er pe wh 2 sity Ca cle . 
iy ay 6 ,2ulq amarponsn,S 20 Bbaebxooer /adso2 * 
¢ ‘ r ‘s J .. ‘ 
J 3 : 2 ) NOLJsde 19 7etMs 
oe 
- fT - bt « . . . 
Lolxost 1 Tx e6w Dblido teluottiaq ent tsdt 
b 
: 


tnixoplLb moxi 
nw BOY. :y A | 


* jy ea 
2%  : — : im Be ms 74 Taney, M 
a7 a? L , MWiO£Leati mo . th b Be gp | 74 oi 7 ye } 
4 , i 
' f SY 
7 


eral 4 ry } - a 
ny ' iS Oaks 


24 


25 


ANGUS, STONEHOUSE & CO. LTD. Ellis, re.ex. 1230 
TORONTO, ONTARIO (Cronk) 


mean to interrupt. This is a point of some confusion 
which I hoped I had cleared up, but perhaps I failed. 
The expression "toxic range" perhaps Miss Cronk can 
pursue this, is a numbers game. If you are above a 
certaingleveljyousare ineatboxic mrange pti tehas 
nothing to do with whether it is in fact toxic. 

MS. 2GRONK: Avihhateiiisemy foount. 

MR #SGORE> ~lhat.cus avhethewmepeels 
poisoning somebody. 

MS, iGRONK + ))Tha:ts «LS mys spoun & eho 
Commissioner, and perhaps I have expressed it badly. 

THE COMMISSIONER: Ls this the ,riqnt 
witness to ask that question of? 

MS. CRONK: Well, I am not asking 


Dr. Ellis for obvious reasons, what his view of an 


appropriate interpretation would be. The understanding 


that I took away from the cross-examination conducted 
by Mr. Strathy yesterday in respect of this matter, 
I just want to make it very clear if I have it 
correctly, that as far-as Dr. Ellis‘is concerned that 
a reading alone from a very young child of 2 or 
better than 2, is not necessarily indicative of 
AIGOxXAN tORBCity, 

THE WITNESS: Is not always associated 


with clinical signs and symptoms of digoxin toxicity. 
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ANGUS, STONEHOUSE & CO. LTD. ELLIS, LevGks Laow 
TORONTO, ONTARIO (Cronk) 


MS. CRONK: Fair enough, fair enough, 
thankeyouy Devel hiss 

0. Onet£inalspoint, Dr. Ellis. You 
will recall yesterday, and again my friend Mr. Scott 
referred to this this!morning.Mreaituntenavangea 
discussion with you concerning the distinctions 
between the practice and discipline of a clinical 
biochemist and a forensic biochemist. I wanted just 
to be again clear in my own mind as to what your 
evidence had been in that respect because I thought 
I had understood your evidence on Thursday and I came 


away with some confusion yesterday. 
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TORONTO, ONTARIO (Cronk) 


Am 1 correct wor abies, ‘Lhat.vou 
personally have had no experience with the HPLC 
testing method for digoxin assays? 

A. NES. 

0. Have you had any experience 
with what has been called the HPLC mass spectrometry 
technique for digoxin assays? 

A. The HPLC -- 

Q. MS, mass spectrometry. I perhaps 
am saying that wrong, for digoxin assays? 

A. (eaves NO’ 1 DO ne AOUnG ul GOT se 
believe Mr. Cimbura has either. I don't think there 


is anybody in Canada who has had experience in that. 


0. But in any event, you, sir, have 
not? 

A. No. 

0. Am I correct as well that in the 


RIA testing and the assays done at the Hospital you 
have not had experience with what has been referred 
to.as the double antibody system, that is, an antibody 
used for the purposes of attracting the patient 
digoxin or the radioactive digoxin and the second 
antibody used for the purposes of separating the bound 


digoxin from the unbound digoxin. You have not had 


experience with the double antibody system? 
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ANGUS, STONEHOUSE & CO. LTD. Ellis, re.ex. E2332 
TORONTO, ONTARIO (Cronk) 


A. ighavevhadtquitetaslot, of 
experience with double antibody systems for assays 
other than digoxin. 

0. I am sorry, I meant for digoxin 
assays. So it is correct that?for digoxin assays 
you have not used that kind of a system? 

A. Yes. 

0. Thank you. 

Similarly,” ampiicornect , (PEAsh Phis, 
that you have had no experience with the creating of 
a radioimmunoassay technique or indeed any other kind 
of assay technique purely for the purposes of running 
digoxin assays, because when you joined the Hospital 
for Sick Children that technique was already in place. 
is cthatecomeects, 

A. Yes. We have tried modifying it 
in various ways but essentially we come back to the 
same point, more or less. 

0. Am I correct then that you have 
not been required to design and implement a system 
for digoxin assays, from scratch? 

A. No. 

0. Simillanin:= amit tcommec mDreatn Tina’, 
that you have had no experience with adapting your, 


and by your I mean the RIA assay system that is in use 
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ANGUS, STONEHOUSE & CO. LTD. ETLEs; re.ex. 1234 
TORONTO, ONTARIO (Cronk) 


at the Hospital for the purposes of conducting post 


mortem tissue sampling assays? 


A. Yes? T°think’1 indicated this 
before. 

0. That adaptation has not taken 
place? 

A. Yésyerr have not \spent*ayiot «or 


time doing that ino. 


MS. CRONK? *Thank™’ yous "Thank" youetor 
your patience, Dr. Ellis. I have no further questions, 
Mr. Commissioner, unless you do? 

THE COMMISSTONER?*© Thank you, "Doctor: 

MS. CRONK: Thank you very much, sir. 

Our next witness is Dr. Steven Soidin 
from the Hospital for Sick Children. 

DR. STEVEN SOLDIN, “Sworn 

THE -GOMiIiIsSs TONER? @*le thatra=* Vv "Or a 
"oh" in Steven, Doctor? 

THE WITNESS??? Wrtheaeey" s 

THE COMMISSIONER: Thank you. 

DIRECT EXAMINATION BY MS. CRONK: 

Q. Dr. Soldin, I have handed to you 
a copy of your curriculum vitae which was provided to 
me by your Counsel. As I understand it, you were born 


in Johannesburg, "South Africa; "in October-of 41940. Ts 


that correct? 
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D.4 

1 
2 A bhatt (“wSecOrreoct. 
3 0. And you obtained a Bachelor of 
4 Science Honours Degree in Chemistry in 1962? 
5 A. Courecc: 

0. Can you tell me where you obtained 
: that degree, sir? 
q A. University of Witwatersrand. 
8 Q. I am sorry, can you repeat that? 
9 A. University of Witwatersrand. 
10 0. EneSouth! Africa? 
11 A. In Johannesburg, yes. 
12 0. And was that also the university 
as where you later obtained in 1965 a Master of Science 

in Organic Chemistry? 

14 

A. Thatgispeerrect 3 
15 0. Didsvyou,as,wellsobtain your,&a.D- 
16 in Biochemistry from that university in 1968? 
17 A. Yes. 

0. And you obtained, as I understand 


it, -asDiplomanin;ChinicalyChemrstry$ing1976i fromethe 
University of Toronto? 

A. Raaeht:. 

Q. And you have had, as I understand 
it, a varied work experience in that you have held 


various positions both in a research capacity and as 
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lecturer both here and in South Africa from the 
period 1964 through to 1972? 

A. Right. 

0. And from August 1972 to 
September of 1974, as I understand it, in looking at 
your curriculum vitae, you were employed variously 
at the University of Toronto as a Lecturer in 
Clinical Chemistry, at St. Michael's Hospital and 
the Hospital for Sirck#@hbidren? 

A. Bache 

0. busing Tehate period, ofsrime, aca 
you tell me, sir, in what capacity you were employed 
by the Hospital for Sick Children. We are talking 
b972RE0CLAVE? 

A. I was involved in the Diploma 
Program at that time which means that I was a student 
at both hospitals mentioned, St. Michael's and Sick 
Children's Hospital. 

0. Thank you, Doctors. 1 take 
at a subsequent time in June of 1975 you joined the 
staff of the Hospitals foresickothtidren? 

A. Yes. 

0. And you did so at that time, if 
I have it correctly, sir, as Assistant Biochemist in 


the Biochemistry Department? 
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A. Right. 
0. And that was in the Service 


Division as opposed to the Research Division of the 
Biochemistry Department? 

A. CObLee us 

0. And subsequently, as I understand 
it, you became at some point an Associate Biochemist 


in that Department? 


A. Right. 

Q. Can you tell me when that 
happened? 

A. October of 1978. 

0, And in April of 1980 you became 


an Associate Professor with the Departments of 
Clinical Biochemistry and Pharmacology at the University 
of Toronto? 

A. Right. 

Q. And you continue today to hold 
those appointments? 

A. Nes. 

0. I note from your curriculum 
vitae again, Dr. Soldin, that you became Director of 
what is known at the Hospital as the Therapeutic 
DrughMonitoring:Progran.volstthatacornects 


A. Correct; 
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0. When did you become Director of 
that. frogran? 

A, Actually that was mid-October 
of 1981. The Letter of Appointment I believe was 
mid-O€tober Of "St, 

0, Did thavecoincidessDre Soldin, 
with the introduction of the Program itself in the 
Hospital? Had there been a Director of that Program 


prior to yourself? 


A. No, there had not been. 

0. You were the first Director? 

A. Right. 

Q, Are you today still the Director 


of the Therapeutic Drug Monitoring Program? 

A. I am, yes. 

0. Are you still an Associate 
Biochemist at the Hospital? 

A. I am, yes. 

Q. In your capacity as an Associate 
Biochemist, to whom do you report? 

A. To Dr. Hill, as Associate 
Biochemist. 

0. And in your capacity as Director 
of the Therapeutic Drug Monitoring Program, to whom do 


vou, report? 
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(Cronk) 
A. Currently? 
0, Currently. 
A, To Dr. Goldberg and Dr. MacLeod. 


Dr. Goldberg is Biochemist-in-Chief and Dr. MacLeod 

is Director of the Division of Chemical Pharmacology. 
0. And as well you belong to a 

number of professional organizations and associations, 


and; tonuserMrs Lamek“#s phrase,nd doj,not.pmopose to 


‘embarrass you by going through those at length, but 


they are» set. out.~in your, curriculumevitae. .iJs. that 
COrvecrs, 

A. Yes). 

0. As well, you have either authored 


or co-authored a number of articles.in the area of 
Clinical Biochemistry? 

A. Raght; 

MS..,CRONK s3 4 Could da ask. that. the 
Curriculum Vitae be marked as the next exhibit, sir? 

THE COMMISS TONE Rte. Bxhibat. 23. 


--- EXHIBIT NO. 23: CurriculumsvViatae of 
Dr. Steven John Soldin. 


MS. CRONK= 20; “lhaaek you, (Dra solain, 
whether your appointment as Director of the Therapeutic 
Drug Monitoring Program coincided with the introduction 
of that Program in the Hospital? 


Can you. tell me, prior to) October of 
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1981 was there a formalized Therapeutic Drug Monitoring 
Program in the Hospital? 

A. There was no formalized 
Therapeutic Drug Monitoring Program. Drug monitoring 
did occur but it was scattered throughout the 
Hospital. 

Iftvyour gowbackin ttheshistory ‘of tthe 
drug monitoring at Sick Childrens I believe I am 
correct in saying that the-first drug that the 
Chemistry Division was responsible for measuring was 
in fact digoxinmand yohatroccur red, yi, 19,7 4s, 

Prior to that, no drugs were assayed 
within the Service Division of the Chemistry Department. 

MR SCOR: DirarSoldin, St mightite 
helpful if you could try and give Ms. Cronk a little 
attention, but the Commissioner is entitled to a 
Littdhe <boo,f sotf evou scolnlduaiush) facesarocunds—— 

THE COMMISSIONER: Could you move the 
thing down) aybit., i) da:think Mr aScotts: isuggestioni may 
be helpful. We may have to do some geographical 
changes because it is natural to. 

MS. CRONK: Would it be easier, sir, if 
I move to the other lectern? 

MR. SCOTD-,+ Thes’people "sy tectern’: 


MS... CRONK:)..\The people! si dectern, 
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THEVYCOMMISSIONER: i itvmighte bes’ sis 
it just as convenient? 

MS ."CRONK: © I have’ no difficulty with 
thattatialiy 

THE COMMISSIONER: It depends - if you 
have a tremendous number of documents it is easier 
to get close to the witness but there isia’tendency, 
and’ it: ais! the? polateithing? tordo, \towspeakstoe the 
person who is speaking to you, but sometimes other 
people are listening. 

THE WITNESS: I apologize for that. 

THE COMMISSIONER 1oNosene, Snove Lies 


note yous’ fanlii leas our fault, 


MS. CRONK: Thank you, Mr. Commissioner. 


I am sorry I did not perceive that earlier. 

0. Dre VSoldin;Preturning torre 
question of when the program was formally introduced 
to the Hospital, do I take it then - you indicated 
that the drug monitoring did take place but it was 
scattered at the Hospital. 

Do I. take you ins thats sensex to» mean 
that there were physical areas within the Hospital 
where drug monitoring was carried out? 

A. Right: “Prior to 1974, no: drug 


monitoring occurred in Chemistry. In 1974 I believe 
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the digoxin assay was introduced in the Chemistry 
Division, the Service Division of the Biochemistry 
Department. Some monitoring occurred of anticonvulsant 
drugs in a research laboratory that was run by 
Dr. Lowden at this time. So that was again a 
different laboratory. 

I cannot tell you when the Department 
of Microbiology became involved in the measurement 
of aminoglycosides. Lsdo;notuhave that information. 

0. Gan you help us, Dre Solain; 
with what the purpose of the Therapeutic Drug 
Monitoring Program is as it has now come to be in the 
Hospital? 

A. The overall purpose has to be 
in an attempt to optimize patient care. 

Perhapsvataethis pomtacucouldispend a 
few minutes discussing the rationale for therapeutic 
drug monitoring. 

0. I understand in that regard, 
Dr. Soldin, that you brought with, youca number of 
slides which you think might graphically explain to 
the Commissioner and others present what the purpose 
of the Program is. If this is an opportune time, 
perhaps you could show them to us. 


A. Thank you. 
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0. Can you tell us what that slide 
iS“intended to depict, Dr. “SsOLdIn: 

A. As? Dr. Bitis*has mentioned, 
there are thousands of drugs in the pharmacopeia and 
yet there are only a few drugs which therapeutic 
drug monitoring is used for in the improvement of 
patient care. You can ask yourself why is this so? 
Basically the drugs have to meet certain clear 
criteria before therapeutic drug monitoring becomes 
a -useful*praetace. 

This slide is taken from some work 
which was carried out at the Massachusetts General 
Hospital several years ago and they were looking at 
adult patients, 200 patients of epilepsy and all of 
these patients were being treated with phenytoin and 
all of them were receiving the same dose of drug, 


namely 300 milligrams per day. 
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The samples were drawn for analysis 
at’Che*approprrate*time= Lor sampLing ,ewhiren re Just 
prior to the next dose, and the serum concentration 
of this drug phenytoin. was then measured in these 
200 patients. 

AS you Can see,’ a large -- we get 
quite a scattered range of serum concentrations. 

Now, the therapeutic range for this 
particular drug is usually thought to be between 


10°-and 20 mg per* litrefand7-ins face, “only “some tnana 


of the order of 28 per cent of the results fel] within 


10 and 20 milligrams’ peraqitre: that is, there were 
fully some 60 per cent of the results that fell 
below what is the accepted therapeutic range for 
phenytoin in the treatment of seizures. 

Oo Eel. Can Interrupt your be. 
Soldin, was the same amount of drug administered to 
each of the 200 patients? 

Ay Right, 300 mg of phenytoin 
was administered to each of these patients. 

Only some 28 per cent had concentra- 
tions within the therapeutic range and some 12 per 
cent had concentrations in the toxic range. 

What this study clearly identified 


was that, if you give a certain dose of this drug 
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to patients, you cannot predict the serum concentra- 
tion which will arise, and only some 28 per cent - 
which is a rather small percentage - had concentra- 
tions within what is regarded een acceptable 
therapeutic range. 

OF Tf I could stop you there, 

Dry SOlrain. Does the amount of concentration of 
serum aS a result of the administration of the drug 
depend on the clinical condition of the patient? 

A. I'm sorry, could you rephrase 
that for me? 

5 Yes. 

MR. SCOTT: While it is being re- 
phrased, I don't want to be the stage director, but 
it might be a little easier if you stood over on the 
other side of the screen. We really must start 
paying a little attention to the Commissioner here. 

THE COMMISSIONER: Well, don't spoil 
him: Perhaps you might back up here and use this 
other one. 

MS’... CRONK: “Thank: you, Mr. Scorn. 

Trevyou pick "tnau Ub COO tery om. 
Scott, we've ina lot of trouble! 

MR. SCOTT? Lf we could yer this 


around this table leg, we're in business. 
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THE COMMISSIONER: While we are 
considering all these stage Girscticns aboceer: 
you said 12 per cent were in the toxic range; 3 
have that correct? 

THE WITNESS: Yes, approximately. 

THE COMMISSIONER: It.seems to. me 
that none of them were in the toxic range but 10 
to 20 was therapeutic. Maybe I don't understand 
Enact. 

THE WITNESS: Well, you can see that 
many of the patients had concentrations greater than 
20; in fact; approximatedvidveper cent. 

THE COMMISSIONER: All weights» dnsee. 

THE WITNESS: Had concentrations 
greater than 20, which very often is associated with 
toxici tvs fone thistparticularedrug, 

THE COMMISSIONER: The concentrations, 
then, I take it, are at the bottom? Is that the 
figure? 

THE WITNESS: Correct. Concentrations 
are at the bottom. 

THE COMMISSIONER: I. see. Well, on 
the side, you have -- 

THE WITNESS; That's just percentage 


of patients having particular concentrations. 
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MS. CRONK: OF Do I take it, then -- 
T'm*sorry-; ‘Mr... ‘Commissioner, 

THE ‘COMMISSIONER: No, no, I'm Just: =-- 
my mind is working, but slowly. 

So, some of them were up, I take it, 
if I can read this properly, up around 60; were they? 
Concentrations of 60 nanograms? 

THE WITNESS: Well, between 50 and 
525 

THE COMMISSIONER: 52 

THE WITNESS: Nobody was overes5% 

THE COMMISSIONER: AVIA Lone 

MS. CRONK: Ox Do: L¥take*i te then, 
Dr .“Soldin, “Ehat) one of the. purposes of thus slide 
is to illustrate that, even when a fixed amount of 
a drug is administered to a set number of patients, 
the concentration of the drug in any individual 
patient, that may differ from the other patients in 
the study group? 

AR That 2GEtcorrect.d nance thames 
is one of the prerequisites for drug monitoring. If 
one can predict the concentration in serum very 
accurately with a drug dose, then there is no reason 
to measure the concentration. 
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concentration variability from patient to patient 
equally true, in your experience, with the drug 
dixoginy? 

As That. s correcty 

O> All rights), chanksyou. 

Can you tell me, Dr. Soldin, was 
there another slide that. you wish to refer to? 

THE COMMISSIONER: Thissdrug,swhat 
was that drug called that we have for epilepsy? What 
was the name of the drug? | 

THE \WUENESS 2. That.drug is phenvyeoin. 
The older name is diphenylhydantoin..» :Ltsis a .dnuug 
used for the treatment of epilepsy, seizures and 
so on. 

Essentially, this slide shows the 
reasons why, for some of these drugs, one cannot 
predict the serum concentration for a specific 
dosage prescribed. The variables are in the top 
half of the slide. The first is patient compliance. 
The patient may or may not take the drug as required 
or requested by the physician. 

Now, patient non-compliance, for 
example, has been shown to give rise to about a 
third of the results which fall below the therapeutic 


range, if one reads the literature in this area. 


a is SOS’ tb grey sap sy re 08 UE au ; 


DEW yweqeld fos: vet oved eM card betpap: pire 36 ants 
aS wae iy TH amy 4 hye 
ehh) ee bh COCR Ley ea ibee at ‘out 7 a 
| veh a ee | an 
a) tie 2 bee “yy I : A} | ‘ee 
ih ti } . i vy td i Dae kG 
fi il ye 
Ae hati 
mes 


Poy 
‘ni ae 


, -_ ) iy i ; F " o ; u te f + ; } 7 - i 
I wots yong eh Gee 2b Looe Er 


if 
\ \ : y ) ) } 10 eine) EM i ae | ia mie 4 baau 


| eo q > with i : am iy wy ag ety ob on he ome | 
te OTS Lk AOS. En VE BRORG SL: 


: PF bags wh nd gt all oo ee ee hae? oe hs by i. ‘a 
{2 & 8O nOLs sai testeads tates ail i s9ibe aq 
mee ey aes AE 


bio 
ant! | 


i teste seideixney eat bod tae chat apge0b 


Aonsilauod sootdeq ek dexdt od? obkLe odd to ‘Me di i 


a 
in, 


Detiipes ee porb- eds sass don vem 19 yen ‘anal ay eat 
18.b0 ba yilg | add xe hodasupes ‘x0 rh 


i a, 
{ ; ey | Loe 


} ' iS ‘pry une get % ca dial + re ’ - > ae : aA 
(Ok 4 QOTIS i lamo Se nom. Le [, Bike Cy voit 


| |) Si aveds.oF sgin«covty os nwoie 2 tes od eet. satqnen, 


iduegsteds ats woted iis) tot pet adie ei. So pdt 


ih oe ‘ 


egal! de bt! puiseragit orld. abpae ono, Vk 9pne 


oat , 1 oan Fo a MA we =f eee Ti dah pe: az wi 
Leh , Me ; OF a he MERLIN Fae ry Le | v i } ; 
: re a i ; ( Ul oa Ae a ae ae), ik pies ; 
| 1) eA LE a hee Pa ae 
f rie, ; ‘ahem 4 ; aE - i c ' 
ii ; i 


E6 2 


ANGUS, STONEHOUSE & CO. LTD. Solan L249 
TORONTO, ONTARIO 


dr.ex. (Cronk) 


If we assume that the appropriate 
dosage is taken, there are still variables in 
absorption. For example,the absorption of the drug 
Nay. Vary, LPomsones 1ndavidual, to. the next. It may 
vary, depending on whether the drug is taken 
together with meals or not, depending on whether 
the drug is taken together with other medications 
one waka Boe There are variables in the distribution 
of the drug because people have different sizes and 
shapes and there are variables in the biotransforma- 
tion or the metabolism of the drug. 

Many drugs are metabolized by what is 
known as the hepatic microsomal enzyme system, and 
that system. can be.enhanced,.or the activity of, that 
enzyme system can be enhanced, by a number of 
factors, including drugs such as phenobarbital or 
diet, the eating of charbroiledmeat, for example, or 
the smoking of cigarettes. 

So, small factors can influence the 
rate at which the drugs are metabolized or converted 
into byproducts. 

Then we have possible variables in 
the excretion of the drugs, 

Because of all these variables, it 


is impossible, for some drugs, to predict the serum 
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1 
2 concentration for a given dosage that is prescribed. 
3 Now, the excretion part is quite 
4 important when it comes to digoxin and especially 
5 when we talk about interferences from other drugs, 
P interferences in the way dixogin is handled by the 

body by other drugs, and it has already been mentioned 
i by several people in this courtroom that quinidine 
P is one of the drugs that alters the clearance of 
9] digoxin renally. And other drugs that one can think 
10| of in this regard are verapamil or amiodarone or 
11 indomethacin, spironolactone as well. 
12 So that, if any patients are placed 
13 on any of these other drugs, it could interfere with 

the handling by the body of digoxin, and it could 
= alter the concentration of dixogin in the body and, 
- clearly, at that point, it would be very important 
16 to measure the concentration and follow the patient 
17 closely so that appropriate adjustment in the dosage 
18 regimen can be made when required. 
19 MS. CRONE: OF Lf 1 could stop 
20 you there, Dr. Soldin, for a moment. 

You have spoken specifically about 

rt the importance of the excretion factor with respect 
os te. the: drug digoxin, Are all the other factors that 
e you have described as being part of the reason for 
24 


2 


b 


Como ite Aa 


, } ) ’ ea Hagel say ekg oS bt Bae | , La 
Wie 218, F fais. MOD ASOQunsto2 aT oh. ares aE Te 
} ‘ i A nl = jr ¢ 
: ; an beet Bn, oo Le a ae 
¥ 0 b 
- : i : 
4 i ; = 
j f ae | y | 4 ae at py eke 
o 
z ( ‘4 * 
leh hid ia ; ii oP. 
- | fi ; Apa, 
hi? Ly if Oh Md ili ST ie 
5 
i} \ j ai a _ 
Ts. . mae petia 
t 
! I i ‘ t BLP a a, a 
wo 
i : mn 
I ee) \ tha 
‘) , 
) , 


i] nae a ea Wh. Ly Leh [oho Be | x6 vits see: 


in. * al aed ene t tinted so 


" ue an 


f ‘ ‘ , 
ree \ 1 F t.4 f ea rh Kee ooh a De a rege f 1 Om 
f | te tt he ae CIS DMD varnig sagt 


in ; il 
verre : : ; , ein ae ae ects ey 
, +e a PC ot Oe 5 Li Al be. ( Badia i ut 
eh | ‘ \ ) ra t 
’ i as Nad ae bi} Peles 
& 
A \ 
t dremMeuvtbs sthirowt der rt So ang 
‘herinpes nodw isin ac) med! ramipe 
j ; Sa ah 
awd Ld eat 
Ch 99 i) : us Pry & : h ah } “ e A ih at j 
: i vi tant i 
; | Tey la Linsliit Bait eae ie 
hy ty die pS ab ae ; ae a. Oe a i 
. ew aa Uae i yok Baa NG Se a tt wey 
‘ : j : } j RA i Md ; 
re eee : “8 alta ille el iN wy hey) i / i) oe : ar 
roges " | Oars Line ST AAO’ oven ey. mth} af ra ao 
i 1 ¢ : 4 r ven [ Ah, : 
i Vay, 
; ’ 
i , ; c ‘ . i : wi wih , pa ‘ A > ; "3 
_— -T " 4 ) ing ab wl ry iad oh cae a ie =9 . f ee 
FiDks CLET Se Pw tO cca anaralae vig ir vadd fs, \hlhne acne 
wT ' ig , ; _ : y a. i 
rik suse vo marine ee ts se a 


OHS a7oOton mee estin | shibe iar 


| ian Wire heat 
at f “ : 
f / * co : ie 


Heda 


ANGUS, STONEHOUSE & CO. LTD, Soldin 
TORONTO, ONTARIO az. ex 2 (Cronk) 


variability in concentration equally applicable to 
digoxin as they are to other drugs? Are they as 
relevant to digoxin as they are to others? 

As Well, I think the excretion 
route is particularly relevant. 

OF Fine. orfhankiyou. 

Is there anything further on this 
slide that you wish to draw our attention to? 

At The next requirement for a 
therapeutic drug monitoring ae a drug has sto;mmeet 
is that there should be a good correlation between 
the serum and the pharmacological effect. 

The next slide perhaps shows -- 

THE COMMISSIONER: I take it these 
slides are going to be available again in some sort 
of documentary form? 

MS. CRONK: I have discussed with 
Dr. Soldin reproducing copies of those various slides. 

My understanding is that you have 
that available? 

THE WITNESS: I have copies here, yes. 

THE COMMISSIONER: Yes. fF onli wmiohr 
Thank you. 

MS@ CRONK SnePines 
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1 
y) between the serum concentration and the pharma- 
3 COl1Og1 Cal ericcy, In other words, there should be 
a concentration at which the drug is probably sub- 
therapeutic, another concentration at which it is 
: probably therapeutic and, finally, a concentration 
: atywhich 1t £S potentially or possibly toxic. 
7 This slide’ deals with. theophyitine, 
8 which is an important drug used in the treatment 
9 of asthma, and shows that these conditions are, in 
10 fact, met for theophylline;,that between 0 and 10 mg 
+ per litre, theophylline is usually sub-therapeutic; 
it is usually eftective and therapeutic between 
se 10 ana” 20 mg per Titre” and, at. concentrations greater 
we than 20, it becomes toxic. 
14 Now, for ‘digoxin; the same is true, 
ifs) except we are not talking about 0 to 10 for sub- 
16 therapeutic, but we're talking about 0 to .8 nanograms 
17 per millilitre; for therapeutic range, we're talking 
“ about from 0.8 to 2.0 nanograms per millilitre. Potential 
toxicity can -occurvat concentrations usually above 
a 2.0 nanograms pen alii litre. 
oy a. Could I stop you for a moment, 
21 Or. Soll, 
22 Are the ranges that you have just 
23 | given us applicable to adults or infants? 
A 
25 | 
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A, They are applicable to both, 
in my opinion. 

Q. Ald right. 

re Now, the ranges are not hard 
and fast rules. What we are saying is that the 


majority of patients who have concentrations below 
0.8 nanograms per millitre will have ineffective con- 
centrations of digoxin, but) in some*the clinical 
effects may be adequate even though the concentration 
is less than the so-called therapeutic range. 

OP. And is the adequacy of that 
dosage a determination that the physician would 


make once the level was known? 


A Thats \aCclinical decision. 

als Thank you. 

A. The same is true for the 
higher range. At concentrations above 2, you may 


not necessarily have toxicity, but you may, and 
that, again, its%a clinical decision. 

Q. ALL rignt. 

We have heard evidence as well, Dr. 
Soldin - and perhaps I should ask you this: Were 
you present in the courtroom throughout the evidence 
Or Dr, “Bilis? 


A. I was, yes. 
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Q. Pl brnrght¢ 

We have heard evidence with respect 
to the reference values for digoxin that are set 
out in the Residents' Handbook om Pediatrics 
at the Hospital, and mention is made in respect of 
those reference values found at page 365, and I 
am referring to Exhibit 16, to an overlap area. 

In the values that you have just 
given to us, is there, in your judgment, an overlap 
area between the probably therapeutic range and the 
potentially toxic range? 

A. Yes, there iS an overlap area 
and, usually, this is somewhere between 2 and 3 nano- 
grams per millilitre. 

OQ. LAM oSOLey, Diewoolmin p ene 
overlap area iS somewhere between 2 and 3 nanograms 
per millilitre? 

A. Between the therapeutic and 
the toxic range, usually, yes. 

4 In respect to the drug moni- 
toring program of which you are the Director, what 
are your responsibilities primarily in that position? 

Ag Well; broqdliv, 2o 18 70 
optimize the program. So, my responsibilities involve 


trying to ensure that we get the right sample at the 
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right time because interpretation of results is 
impossible very often unless that occurs. 

OF Does that apply to the monitor- 
ing of all drugs prescribed and administered to 
patients within the Hospital? 

iG It applies especially to the 
monitoring of drugs which have a very short hali-1ite; 
that is, they clear quickly from the body. So,.2the 
time of sampling relative to the time of dose is 


essential when the drugs have a short half-life. 
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TORONTO. ONTARIO 
(Cronk) 
THE COMMISSIONER: A’ short =-=''? 
THE WITNESS: Halt. lite. 
Q.. Ve hai sin £62 
A. A half life. That is the time 


Lt takes forthe ‘concentration “to *drop“to-50" per “cent 
of its original concentration. 

OR: pryOsetdinp ‘Sincée*®the introduc 
tion in a formal way of the program in October of 
1981, are assays conducted for digoxin run under 
the auspices of the Therapeutic Drug Monitoring 
Program? 

A. Yes, they are. 

2p Where is the program headquartere 
in the Hospital in a physical sense. Are there 
particular facilities in the Hospital from which you 
perform your duties. as Director of the Therapeutic 


Drug Monitoring Program? 


A. Right. 

oe Where are they located, sir? 

A. Dt Sis Con che cehitrd-Cicar, 
Room 3415. 

Oo. Is that the main biochemistry 


laboratory in the Hospital? 
A. It is part of the biochemistry 


laboratories, yes. 
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ANGUS, STONEHOUSE & CO. LTD. Soican, dr.ex. 1257 


TORONTO, ONTARIO 


(Cronk) 
On Is it the laboratory from which 
Dr. Ellis works? 
A. Noy ‘he aus across dhe:conmidor. 
Og Dr. Soldin,. during the period 


July 1980 to March 198i.) bwwouldyask pousmtoudinect 
your mind to that time frame, was the laboratory in 
which you then worked involved in the testing of 
digoxin levels in the Hospital, during the period 
July hho SOpetoMarch 1981? 

A. Noe i tiwasni re. 

0. Were you yourself involved in 
digoxin assays at that time? 

A. Not usually, no. I was involved 
on the one occasion when I was the clinical chemist 
on call, and so I had some involvement in one, in 
a couple of the cases. 

Oi; When you say the one case and 
the cases; and more evidence will be heard particularl 
about samples that were or were not taken on the 
children that this Commission is particularly inter- 
estedvins Do I take it that you were the biochemist 
Onveal ly): Biss tof rakl,,4wowld that wefer to.the 
evening shift, or the weekends, or to both? 

As To. both, 


0: And when you were on call you 
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fOREATE, GHYAIOO topes & ato hap tae 1258 
(CLONK) 


might or might not be called in to do a digoxin 
assay On a particularSsanple, is that correct? 

rNB To do or supervise digoxin, 
EVGHty 

Ox Now subsequent to Marcheot 
1981, dealing with the time frame following the 
Inquiry period, did your laboratory become involved 
under your direction in conducting digoxin assays 


imithe Hospital? 


A. Yes, they did. 

Oi. When did that commence, sir? 
7A Ro OuLy CheLIOR: 

OF From that point on was your 


laboratory responsible for all or part of the 
digoxin assays that were being conducted? 

A. At that time it was responsible 
for all the digoxin assays that were being conducted 


at thewHospital? 


©): And is that the situation today? 
A. Not at the present time, no. 
i, When - let me understand this 


then, during the period of July 1980 to March of 
1981 your laboratory was not involved in conducting 
digoxin assays but you yourself might have been 


called in on occasion if you were on call to conduct 
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ANGUS, STONEHOUSE & CO. LTD. SOlOIn, Grsexs 1259 
TORONTO, ONTARIO (Cronk) 


Or supervise such an assay, is that correct? 

A Right. 

©. And thenystarting in July of 
LIS LvvOuseLaboratony took aresponsibliity eror all 


digoxin assays in the Hospital? 


A. Correce. 
QO; When did that change? 
A. That changed, insthe fall, 1 


think October or November of 1982. 

QO. And what happened at that time? 

A. At that time there was a great 
deal of clinical pressure on the Therapeutic Drug 
Monitoring Program to offer the analysis of 
methexate which is a drug used for the treatment of 
cancer. In order to accommodate this particular 
assay we needed more time, or staff. Staff wasn't 
available and Dr. Ellis' lab was able to undertake, 
to provide the measurement of digoxin during the 
week, that is Monday to Friday. 

On And what happened on weekends? 

A. . On weekends my staff provided 
the analysis of digoxin. Also they provided the 
stat analysis, that is if an urgent request occurred 
during the week that urgent request was usually 


done by my staff. 
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ANGUS, STONEHOUSE & CO. LTD. . ’ 
TORONTO, ONTARIO Soldin ’ dr ~CX. 
(Cronk) 
Or. SQOuLt Lf UNCGLSLanG 1 “COLLECT TLY, 


‘Dre*Soltdin, arter “November 1982, "Dry FPiiis “laboratory 


again resumed the responsibility for conducting 
digoxin assays Monday to Friday, during the week, 
save for emergency or stat assay requests which would 


be conducted by your laboratory? 


A. And save for weekends, yes. 
Q. Save for weekends? 

A Yes 

Oz Is that the situation as we 


Sit here today? 

A. Leos 

Oe What methodology for the 
conducting of digoxin assays are you currently using 
in yours leboratory, Dre ooLldrn: 

A. We are using both radioimmunoassay 
and fluorescencepolarization immunoassay. 

THE COMMISSIONER: Tim sorry, could 
you repeat that? 

MS. CRONK: OPIN SsOLLry,y DOCCOL, 
could you repeat the second? 

A. Fluorescence polarization 
immunoassy. 

oO. We have heard some reference 


in this Court Room, Dr. Soldin, to a methodology 
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ANGUS, STONEHOUSE & CO. LTD. Soldin 
Ud 


TORONTO, ONTARIO dr.ex. 
(Cronk) 


for the conducting of digoxin assays known as the 


TDX, is that the fluorescence polarization immunoassay? 


A. ThathiasSs.correct: 

Q. What do the’ initials TDX stand 
Lor? 

Aa TD probably stands for 


therapeutic. drug but X I. have no, idea. 

Os Amul. correct, that. that, is 
merely the logo on the equipment supplied by the 
manufacturer? 

A. It is a trade name. 

OQ And the methodology is in fact 
as I have referred to and you have just mentioned 
it fluoresence polarization immunoassay? 

A. Correct. 

0. For the sake of convenience 
can I refer to ‘that as, the. EFPIA, if... can.remember 
it. thatiaway ~asDr.-iSoLdim? 

A» me Sh 

Ou. When did the hospital begin 
to use that method for digoxin assay testing? 

Zi. The history of ‘the fluorescence 
polarization immunoassay, at least my history with 
it, dates back perhaps four years when Abbott who 


market this, approached our laboratory and myself 
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ANGUS, STONEHOUSE & CO, LTD. Soldin, 


TORONTO. ONTARIO ar .@x. 
(Cronk) 


four years ago to evaluate a prototype of this 
machine. This was done only for theophylline, the 
measurement of theophylline at the time. Then 
approximately a year ago we acquired an instrument 


which they were then marketing at this point to 


evaluate and we did an evaluation on that instrument 


Oover.a period of one month. We then, in March of 
1983, acquired an instrument at the Hospital for 
SiCke China yer. 

THE COMMISSIONER: Is this a 
different instrument or the same instrument? 

THE WITNESS: Essentially the 
same one that we had evaluated. Well, it is not 


the identical machine that we evaluated. 


MS. CRONK: Q. The same system? 
A. The same system. 
oe So I can be clear about this, 


Dr. Soldin, was the machine or the equipment that 
you evaluated last year for 1982 supplied to you 
by the Abbott Company that you referred to a few 
moments ago? 

A. Gor sect. 

oe Did you evaluate it for the 
purposes of digoxin assays at that time? 
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ANGUS, STONEHOUSE & CO, LTD. . 
TORONTO, ONTARIO Soldin, dr.ex. 1263 
(Cronk ) 


OF And when you say you obtained 
an instrument in March of this year, was the equipment 
that’you obtained again supplied to you by the 
Abbott Company? 

A. GOLreCU. 

oO; And that is the FPIA technique 
or methodology, it is the hardware to permit tests 
on that equipment to be conducted? 

A Right. 

OF Was that obtained for the 
purposes of conducting digoxin assays, Or assays 
forcother dzvugs}; onubebh? 

A. Boh. 

OF Since March of this year when 
you acquired that instrument, have you been 
conducting digoxin assays on the FPIA? 

A. Yes, we have. We again had a 
period of evaluation which lasted again approximately 
one month, and then we started using the instrument. 
At the present time it is only being used for digoxin 
for stats requests. 

OF By stat do I take it you mean 
emergency? 

io Yes~nright. reso? that is the 


present situation. However, we have had several 
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ANGUS, STONEHOUSE & CO, LTD. : ; 
TORONTO, ONTARIO Soldin ul dr.ex. 1264 
(Cronk) 


meetings at the hospital evaluating the results that 
we have obtained on this equipment and I think 
within the two to three weeks we will move all the 
digoxin assays to the fluorescence polarization 
immunoassay procedure. 

Qi: And discontinue at that time 
conducting those particular kinds of assays on the 
RIA? 

As CORBLeCEr 

THE COMMISSIONER: THhLsatd Berotaelly 
independent procedure, is it not; that is, the FPIA 
préocedtvemiseald youtdoswhen.you do it, is that 
righne: 

THE WITNESS: Thatsis conrect. 

MS ¢a.CRONKS Q. Now, as I understand 
it, .Dreysoidingeézominhat yourhhavel toldeustinwuly 
of 1981, backing up, your laboratory became involved 
in running the digoxin assays and on various levels 
of involvement have been continuing to do that to 
date. So I take it you have had some experience in 
using the RIA methodology for digoxin assays in 


addition to the FPIA methodology. 


Ax Right. 
oS Is that) correct? 
AG Right. 
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Sipura aun Oe Lav tas es 
(Cronk ) 
Q, When you say, Dr. Soldin, that 


you anticipate that within the next two to three 
weeks all digoxin assays in the hospital will be 
Fun.on,khe; PPlAsmethod, .isithatva matterAthat+is 
now actively under consideration, or has a deter- 
mination been made to switch fully to FPIA system? 

A. That has been actively 
considered and we had several meetings. We have 
spoken to the staff people involved, that is the 
head of Cardiology, the Neonatal group, and various 
other medical directors, et cetera. The decision 
has been made to switch, yes. 

Ox Aswleunderstand sit, .Dr.-Soldin, 
the FPIA technique is similar in basic concept to 
the radioimmunoassay technique, and you can correct 
me if my understanding is wrong. I take it that 
essentially the basic principle that is involved 
with'the FPIA is once again a competition between 
a particular kind of molecule that has been treated 
in a* particular way with a patient sample, a 
competition between those two for a binding site 
on an antibody that is used in the process. 

A. That ise wight. 

ae Is that a fair statement of 


the basic principles? 
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ANGUS, STONEHOUSE & CO. LTD. Soldin ar ex 1266 
, e e 


(Cronk) 
¢ | 1 
2 
F1ll AY Righ ta 
: Q. And I take it with the FPIA 
t method you do not use)radioactive digoxin, or a 
S| component treated with iodine 125 for radioactive 
6 purposes, but rather you use a substance that has 
~ been labelled with fluorescein, is that correct? 
: A. Tha tyais cormecty 
( OF I would like to review very 
‘ briefly with the component parts of the FPIA test, 
| Dr. Soldin.ssamyl correct’ that standards are 
11 involved in the use of this methodology as well? 
a2 NG Yes. | 
13 Q. How many standards are required? 
14 A. There is a zero standard and 
e five others, so there is six altogether, five plus 
( | a Zero. 
16 
THE COMMISSIONER: fam sorry, there 
i is a which standard? 
18 THE WITNESS: There is a zero. 
19 THE COMMISSIONER: A zero standard? 
20 THE WITNESS: yes ,*zeroy;y QV5; 
1 Lpe2arssandss Aanograns®per -millilitre. 
22 MS. CRONK® Q. And are those 
standards manufactured or produced for you in the 
\ a hospital or do you obtain those commercially? 
24 
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ANGUS, STONEHOUSE & CO. LTD. Soldin, dr.ex. 1267 


TORONTO, ONTARIO 


(Cronk) 
AS They are obtained from Abbott. 
Os From Abbott Company? 
A. Yes. 
oy And indeed, perhaps with 


respect to each of the components of the test that 
we will be discussing, are any of the components 
purchased or supplied to you from other than the 
Abbott Company? 

A. Not for the conducting of 
the actual assay, they are all purchased from Abbott. 
Our quality control material is not. 

Or Well, I will come back to the 
control samples in a moment, Dr. Soldin. Dealing 
Still with the standards what purpose do they 
serve in conducting an FPIA assay? 

A. The same purpose that they 
serve in conducting an RIA assay, which is to 
obtain the calibration graph so that the patient 
samples can be read off this graph. 

Os Sowl take it! that’ youluse: ‘those 
standards to calibrate the machine at the outset of 
the assay, is that correct? 

A. Right. 

oO. How often, using the FPIA 


method is it necessary to calibrate the equipment 
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(Cronk) 
¢-) 1 
F13 : before running an assay? 
3 A. Well, at this time we are 
4 calibrating once a week and that is proving very 
5 adequate. It may be that one only has to calibrate 
6 once a month, but that study we haven't yet performed. 
7 Certainly the calibration period unlike radioimmuno- 
assay only has to be run at the most weekly. 
( : QO. And I take it, because we have 
: heard evidence from Dr. Ellis, that with the RIA 
10 method it is required that the standards be used 
11 to calibrate the machine before each and every assay, 
12 do you agreewth that? 
13 A. Pepa Gi. 
14 oO. So that with the FPIA there is 
a marked distinction in terms of the requirement for 
¢ . calibration of the machine? 
ad 16 
A’ Right. 
17 o. And I take it a concomitant 
18 time saving’ involved with that? 
19 A Time and funding ultimately, 
20 yes. 
1 Q. Yes, I appreciate that as well, 
a Dr. Soldin. You mentioned quality controls. It is 
my understanding that like the RIA methodology, 
t a once again, control samples are required and used to 
24 
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ANGUS, STONEHOUSE & CO. LTD. , 
TORONTO, ONTARIO Soldin, dr.ex. 1269 
(Cronk) 


conduct an FPIA test, is ‘that correct? 


A. Right. 

Os How many control samples are 
used? 

A. Three. 

O. And what arethe concentrations 


of those control samples? 

BG I will have to look them up. 

MS. CRONK: You will notice, sir, 
that Mr. Scott has arranged that I am sufficiently 
far backerrometnertlro.chart there: that Grcan t 
possibly do damage with ,it, with a felt pen in my 
hand again. 

THE COMMISSIONER: I think he under- 
estimates you, I'm sure you can manage it if you 
are determined. 

THE WITNESS: D2 Gy 235 anaes 
nanograms. 

THE COMMISSIONER: Pn SOL. Cas 
I have those again? 

THE WITNESS: 0.6, Les eno sje8 
nanograms per millilitre. 

MS. CRONK: Q. When I referred to 
concentrations in that context, ‘am I correct that 
that refers to a fixed amount of digoxin that is 
introduced to each of the control samples? 


A. That is right. 
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Soldin 1270 
ANGUS, STONEHOUSE & CO, LTD, 
TORONTO, ONTARIO OT sex. (Cronk) 


Or.W. And where do you obtain the 


control samples that you use for the FPIA assay? 


A. From Hyland. 

Q. I'm sorry? 

A. From Hyland Laboratories. 
OF Is that the exception that 


you referred to a moment ago, all the other required 


components for the test being purchased or obtained 
from Abbott, with the exception of the control 
samples? | 

A. eae deer 

OF You indicated to me a few 
moments ago that the FPIA methodology does not 
entail the use of radioactive digoxin but, rather, 
digoxen that has been labelled with fluorescein; 
is»that,cornect; 

Lev Correce, 

OF Apdythat ts the next part of 
the assay that is required before we come to the 
antibody, and that is fluorescein labelled digoxin? 

Ais RCS 

Os Where do you obtain that, for 
the purposesof conducting an assay? 

A. From Abbott. 
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ANGUS, STONEHOUSE & CO, LTD. Soldin 2a: 
TORONTO, ONTARIO 


direx., (Chonk) 


1 

Z there is a set or fixed amount of fluorescein 

3 labelled added to both the standards that you use 

mn on the assay and the control sample? 

5 Ps Correct. 

Os Are the standards and the 

” control samples run through the assay at the same 

é time that the patient sample is? 

8 A. The standards, as I have ex- 

? plained, are run only once a week. 

10 Or Limssorryy ableright, 

11 What about control samples? 

12 A. The control and patient's 

are run with every batch. 

. On And the next component part 

Mf is, obviously, the patient sample itself and the 

15 sample of interest in respect of which the assay is, 
16 in £act; being nun? 

17 A. Reghts 

18 er Is there a particular kind of 
19 sample that is used on the FPIA as compared with the 
% RIA? For example, do you run FPIA digoxin assays 

on whole blood samples? 

i NE No, serum or plasma. 

22 On Is the FPIA, in fact, designed 
23 to accommodate testing on tissue samples? 
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ANGUS, STONEHOUSE & CO. LTD. Soldin W279 


TORONTO, ONTARIO 


dr.ex. (Cronk) 


A. Not to my knowledge. 

os Have you attempted to use it 
for that purpose since its acquisition in the 
Hospital? 

A. No. 

ON The next component, and again 
correct me if I am wrong in my understanding, Dr. 
Soldin, the next component of the assay is, in fact, 
the antibody. 

Dol ToVake-Verthatithat, aswell, -is 
supplied as part of the kit that you obtain from 
the Abbott company? 

As Right. 

OF Is the purpose of that anti- 
body in this assay similar to the purpose of the 


antibody in the RIA assay? 


A. Yes. 
O% By thaty;ewould=2i bevcorrect 
in taking it that its purpose -- first of all, that 


it haSSan avidaty®or-attraction?for bothedrgexmn 
and for fluorescein labelled digoxin? 

AS Right. 

OF And the purpose of the assay, 
or the basic principle involved, is that the 


fluorescein labelled digoxin will compete with the 
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} ANGUS, STONEHOUSE & CO. LTD. Soldin 

| TORONTO, ONTARIO dr.ex. (Cronk) 

| 

( | 1 

| G4 2 patient sample digoxin for a binding site on the 

3 antibody? 
| 4 A. Raghnits 
| ; Ow Can. vou. tell.me,( Dr,2Soldin, 

in this particular assay, is there any need after 
| 6 the interaction of the fluorescein labelled digoxin 
7 and the patient sample digoxin with the antibody 
| ( 8 has taken place, after that part of thestep has been 
| a4 9 completed, is there any need to separate the amount 

10 of bound digoxin from unbound digoxin? 
| il a. No. 

— OF Can you tell me why that is so? 
| A. Because, here, we are measuring 
Mf a change in polarization which does not require such 
| +e a separation. 
| 15 Or Dealing with the change in 

t ; 16 polarization, so I might understand that, as I under- 
| 17 stand, the, pranciple ofathesfinoresceins Labeled 
| 18 digoxine i8sieuch nthat a:; polarized: light is shone, 

10 by virtue of the equipment, through the component 
| or the mixture that you have, which includes both 

ae the fluorescein labelled digoxin and the patient 
| dt sample digoxin together with the antibody; is that 
22 Correct: 

I | 23 A. Correct. 
| ; 
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TORONTO, ONTARIO (elie (ex. (Cronk) 


Ox As I understand it, the degree 
to which the fluorescein labelled digoxin has become 
bound to the antibody is reflected in the kind of 
light or the plane of light that is emitted at the 
other end of the process; is that correct? 

As Yes? 

Oo: How do you know whether or not 
the fluorescein labelled digoxin has effectively won 
the competition and more of it has bound itself to 
the antibody than the patient sample digoxin? 

A. By measuring the light intensity 
at the other end. 

OF What do you expect to see in 
terms of intensity if the fluorescein labelled 
digoxin has bound itself to the antibody in a higher 
proportion or volume than the patient sample? 

AS You will get a strong signal 
if the fluorescein labelled digoxin has linked up 
with the antibody. 

OF And conversely, if a weak 
signal results in the process, do I correctly take 
that to mean that a greater proportion of the patient 
sample digoxin has bound itself to the antibody than 
has the fluorescein labelled digoxin? 
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ANGUS, STONEHOUSE & CO. LTD. Soldin LS 
TORONTO, ONTARIO dr.ex. (Cronk) 


O; So, the basic .principle,then is, 
if I understand it correctly, the lower the light 
that is emitted at the end of the process ona 
polarized plane, the greater is the amount of the 
patient digoxin that has become bound? 

A. Correce. 

QO. And conversely, the higher 
amount of light that you can detect at the end of 
the process on a Sal ciaeed plane means that a greater 
amount of fluorescein ReTRICE RE re has become 
bound and, correspondingly, a lower amount of patient 
digoxin has become bound? 

A. Right. 

ale How is that light measured? 
Es-thateawtunction.of the equipmentyitselt, doctor, 
or are we talking about something akin to a gamma 
counter that tells you what is there? 

Piss It is measured by the usual 
way of measuring light intensity, which is by 
converting the light signal into an electrical 


Signal and employing a photomultiplier tube. 


Oi Is that done electronically? 
As It is done electronically. 
O' After that has been done and 


you have been able to identify, by the electrical 
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ANGUS, STONEHOUSE & CO. LTD. : 1276 
TORONTO, ONTARIO Soldin 
de ex. 40 (Cronk) 


reading, the amount of polarized light that has 
resulted from the process, how do you then make 
the step of knowing how-much patient digoxin is, 
in fact, bound and present in the sample? 

Ww: When you read the result of 
the calibration curve. 

Or And are we then again involved 
in a plotting process as described by Dr. Ellis? 

Ae Tes. 

Oy Would@"T be’ correct then; Dr: 
Soldin, that, at the end of an FPIA assay, you know 
how much fluorescein labelled digoxin is contained 
in the standards and you can plot the curve of that 
because you know the fixed amount that was intro- 
duced into'the standards at the outset? 

A. Correct, 

©. And you can then compare the 
values that you would expect to see, given the 
known amount of digoxin in those standards; you can 
then compare that with the reading that you have 
obtained electronically as to the amount of fluores- 
cein labelled digoxin jin’ the patient sample, the 
end compound? 

PNA Right. 


Oe Am TL correct as well, Dr, 
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2 Soldin, that whatever else is in the patient sample, 

3 there is another similarity between the RIA and the 

4| FPIA method, and that is, only substances that are 

: digoxin, digoxin byproducts or that react like 

digoxin in respect of the antibody, will be involved 

: in the binding process that takes place in the FPIA 

’ asisay? 

8 A. COrEece. 

9 QO. Now, can you tell us briefly, 
10| Dr. Soldin, in your view, what advantages there are, 
11 if any, to the FPIA system versus the RIA system? 
A. ELyhaveowritten upsa-list.of 

advantages for the Hospital and I would be prepared 
“ to make it available to this hearing if you wish. 
i QO. We would be glad to see that, 
15 doctors: 
16 A. Some of the obvious ones are 
17 that fluorescence polarization immunoassay as con- 
18 ducted on the Abbott analyzer enables a digoxin 
19 measurement in a very short time interval. 
ee How long would it take, doctor, 
tor dovan) assay? for digoxin on the FPIA? 
- A. Approximately twelve minutes for 
22 a single result and approximately 20 minutes for 
23 20° results. 
a 
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Gr I'm sorry, for 20 results? 
ea. Proiicg 
on And that is compared to what 


time period, in your view, based on your experience, 
on the RIA? 

A. That is compared to two to 
three hours on the RIA system. 

Oy Ls. that, on the RIA System, 
for one sample or for 20 or for something in between? 

A. The difference for one and 
20 is not that great; so two hours would be the 
minimum for one,and a batch of 20 may take three 
hours. 

On Are there any other advantages 
or distinctions between the FPIA methodology and 
the RIA methodology? 

A. The FPIA methodology is 
extremely simple, technically, so that, apart from 
being rapid, it is extremely simple, so that less 
pasnee at time is involved. 

On And by that do you mean 
personnel time? 

A. Personnel time. 

Oy Less time for the technologists 


who work in the laboratory? 
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Ae Right. 
Oe Any other advantages? 
A. There are other possible ad- 


vantages. The FPIA system precipitates the proteins 
prior to analysis of the sample and, should any 
compound be attached to the proteins that would 
interfere with the analysis, that would thereby 
remove such a compound. 

QO. My understanding of the use 
Of the words precipitates “in that context, "pre 
Soldin, is that it separates. 

Ae separates. 

QO. When you say that there is a 
PLrOolternm Precipitator, dO tetake™ rt that the pro 
teins are separated from the sample that you are 
testing? 

A. The proteins in the sample 


are removed prior to analysis. 


oO: Is that right at the beginning 
of the assay? 

A. Correc.. 

OF How is that acocmplished? 

A. By the addition of a precipi- 


tating agent, trichloroacetic acid. 


oy And is there a similar step 
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in the RIA process that you use? 

As No. 

ee Is it a recommendation of the 
Abbott company or is it part of the materials that 
they provide to ,users Chat that precipi cating, accent 
be used for protein separation at the beginning of 
the assay? 

re JM ash ow i= Sm ef eh ane = eh er 

THE COMMISSIONER: What is the 
advantage of that? What is the purpose? 

THE WITNESS: It serves several 
purposes. One of the advantages that I was alluding 
to is that. it is conceivable, although perhaps not 
proven, that a compound may be attached to a protein 
or be part of a protein that might react with the 
antibody to digoxin. Therefore, if you can remove 
the proteins, you can eliminate that possible source 
of interference. 

THE COMMISSIONER: I just wondered, 
it is not proven, but have you compared the results 
from the FPIA and the RIA? 

THE WITNESS: We certainly did. We 
would never change a technique from -- 

THE COMMISSIONER: What I meant was, 


has there been a difference? Have you found -- 
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THE WITNESS: Well -- 

THE COMMISSIONER: I'm getting ahead 
of you probably. 

THE WITNESS: You awe getting ahead. 

Let me give you an answer on that. 

We have compared samples from patients 
that are below the therapeutic range and going up 
to approximately 5 nanograms per ml; that is, the 
routine run-of-the-mill. type samples that we mrgne 
be getting at the Hospital, and when we do such a 
comparison, the results are extremely comparable 
between the two techniques. So that, for clinical 
purposes, they seem to be very comparable. 

However, we have also done some 
measurements on samples obtained on patients that 
are not on digoxin and that fall in the neonatal 
period; that is, under two months of age, and the 
last group that we have done comparisons on is on 


autopsy samples. 
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MS..CRONKs.. Tt is my intention, 
Mr. Commissioner, if I could interrupt at this stage, 
to deal with some of those samples in a few minutes, 
if I could ask your indulgence. 

THE COMMISSIONER: Yes, all right, 
ini Sorry. 

MS.0 CRONK to“ Noy hat’ syquate; auld.raight, 
thatis quites all. right. 

THE COMMISSIONER: Yes, go ahead. 

MS. CRONK:inOsebr.asoldinjeturnmng to 
the element of speed that you described and the 
time that's required to do an FPIA assay, and you 
indicated 10 minutes for one sample. Is it 10 


minutes including the protein separation process, or 


is that time over and above? 


A. I,thanksd said,d2. minutes. 

Q, I'm sorry? 

A. Yes, it includes the in-time 
procedure. 

0. ALL vignt. W#HOWELO Wout KaoW, 


Dime ooldin, gif the. equipment itseliius functioning 
properly at the end of an assay and there's been no 
malfunction of the equipment. Can you protect against 
that in procedures in your laboratory? 


A. That's the function of the 
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quality control samples which are run with every 
Single batch of patient samples. So that provided 
we get results for the quality control samples that 
are acceptable, and I use that word in inverted 
commas, then we would report the results, but if 
the quality control samples were unacceptable, then 
there would be something wrong with the analytical 
procedure and the results would not be reported, we 
would have to find out what was wrong. 

0. And indeed, as I understand it, 
one of the primary functions of running the assay 
on the control samples at the same time that you're 
running it on the patient sample is to determine 
Whether or not the amount of fluorescein labelled 
digoxin that you would expect to be in the control 
samples, because it's been put in there and you know 
the amount of it, is in fact reflected at the end of 
the assay so that you know that the assay is in 
fact recording correctiy, or close*to correctly, the 
amount that was actually in the quality control 
samples? 

A. Yes, we're interested in the 
amount of digoxin in the quality control samples. We 


do add fluorescein label. 
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A. But we're interested in the 
amount of digoxin. 

0. The same principle is at work 
with respect to the digoxin in that a known amount 
of digoxin has been added to the control samples and 
you can judge at the end of the assay whether the 
reading corresponds, in your judgment, as being 
close enough or, indeed, precisely on the amount that 


you know in fact is in the control samples? 


A, Right. 

Q. USeriat. COLLeCt, 

A. Yess 

0. And that permits you to assess 


whether technically the equipment is functioning 
properly? 

A. Gorrect: 

Q. Thank.vyou.+ Can you,.tell sme, 
Dr. Soldin, how many hospitals or laboratories in 
a clinical setting to your knowledge are currently 
uSing the FPIA method for digoxin assays, or do you 
know? 

Aux This is changing monthly. So, 
the latest reports we have from the American Association 
for Clinical Chemistry Therapeutic Drug Monitoring 


Program, of which we are a member, are that in May of 
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this year, 39 laboratories had basically switched 
from RIA, radioimmunoassay to fluorescence polari- 
zation immunoassay; that is somewhat over 10 per cent 
of the total number of laboratories in this program 
in North America. There are 385 laboratories that 


are associated with this program in North America. 


0. And of those -- 
A. For digoxin, ‘sorry stor digoxun, 
0. And of those in the month of 


May, there were 39 who were using the FPIA method 
exclusively? 

A. COMRPEGIG 

0. Did that include the Hospital 
fonoSickt Chatudren? 

A. No. 

0. All right. Are any of the 
participants in the numbers that you have just given 
us forensic laboratories? 

A. I wouldn't be able to tell you 
that: 

0. Aldiraght . 

Mr. Commissioner, would this be an 
appropriate time for a break? 

THE COMMISSIONER: Yes, all right, 


fifteen minutes. 


--- Short recess. 
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w~== Unon resuming: 

THE COMMISSIONER: Yes, Miss Cronk. 

MS. sCRONK: .vThank. vou. 

0. Dr. Soldin, just before the 
break, you told me about, the number .of laboratories 
who belonged to the American Association of Clinical 
Chemistry that were now using the FPIA method. Is 
that exclusively in lieu of the RIA method or is it 
possible that some are using them in combination as 


your Hospital is? 


A. Ragiht. ct Ls spossiblestnas 
some are using it in combination. It is not likely but 
it's possible. I should mention that those are the 


number of laboratories performing digoxin in the 
American Association program, whereas, the number 
that perform phenytoin or another drug are totally 
different. 

0. Ijm sorry. So, when, you talk 
about 39 laboratories reported as at the month of 
May of this year, you're talking about 39 labs using 
the FPIA technique for digoxin.assays? 

A. COLLECT, 

0. Do you have the number for the 
month of June? 


A. Nokuyvet, no; bub we Will shortly 
have, 
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i 

2 0. Thank you. Dr. Soldin, we also 

3 heard evidence through Dr. Ellis that at some point 

4| in time the Hospital, for the purposes of the RIA 

5 digoxin assay, ceased purchasing its standards 
commercially and they began to be made in the 

: Hospital itself and his evidence was, if I recall it 

" correctly, that you were preparing standards for the 

8 RIA assay. Is that correct? 

2 A. My laboratory was preparing it. 

10 0. Ym sorry;-your Laboratory? 

11 A. Yes. 

12 0. When did your laboratory begin 
to prepare those standards for use on the RIA assay? 

E A. I think it was - we took over the 

< assay in July and I think we started preparing 

Is standards in August or September. 

16 0. Of 1981? 

17 A. Of A938 1% 

18 0. All right. And in the preparation 

19 of these standards, do I understand it correctly that 

" what that involves is measuring a known amount of 
digoxin to be introduced and used as the standards 

? sample both to calibrate the equipment for the RIA 

va assay and then to be run through the assay itself? 

23 | A. Right. 

24 

25 
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0. AblL aright, sthank ,youer tYou 
mentioned again, dealing with the FPIA technique, you 
have told us about the time saving that's involved 
in uSing that technique as opposed to the RIA 
technique, both because the assay itself requires 
less time and perhaps as a corollary of that, because 
it involves less technologists' time. Now, am I 
GOnrect ArPeckor, in terms vof the functioning son the 
equipment itself, there's a time saving involved 
first because one need not calibrate the equipment as 
frequently as one is required to do so on the RIA? 

A. Right. 

Q. AlherrghtireAndy: secondly payou 
have told us that there is no separation technique 
required or precipitation technique to determine or 
separate the amount of bound digoxin from the amount 


of unbound digoxin and the removal of that necessity 


would as well be a time-saving factor. Is that correct? 


A. Correct. 

Q. ANG incgadditinm,toctharyel teake 
that to mean that there is no charcoal involvement, 
or there is no reagent introduced to the assay to 
accomplish that? 


A. Correct. 


Q. All right. And the third area 
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in which there would be a time saving, apart from 
technologists’ tame, itself,eis thatethere, 1s°noeuse 
of a gamma counter to do an actual reading, that 
there is an electronic reading done automatically 
on the FPIA for the purposes of measuring the amount 
of polarized light that is evident or existent at 
the end of the assay, that's done automatically by 
the equipment? 

A. Yes: 

Q. And. fianaldyveyam, Il correct’ that 
there is also a time Saving involved in the FPIA 
technique because as the charcoal separation step is 


not required, there is no requirement for the samples 


to incubate with the addition of the charcoal. They're 


not required to sit on the counter and incubate for 
a period of time as Dr. Ellis described? 

A. There is an incubation step as 
part of the procedure, but it is a short incubation 
which occurs within the OES 

Q. AJAi right .r Now),) youshavesteia 
us, Dr. Soldin, what in your view are some of the 
advantages of the FPIA technique. Are there in your 
view any disadvantages to that technique as opposed 
to the RIA methodology? 


A. The sample requirement for the 
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FPIA is somewhat greater as currently used. 200 
microlitres of serum or plasma are the recommended 
volumes required. 

0. Pom thes! PIAg 

A. For the FPIA. We have done 
studies showing that results can be obtained if one 
employes 100 microlitres of sample specimen. So that 
in the rare instances where we don't get sufficient 
volume, we will be able to dilute the sample with 
drug-free plasma and obtain a result. 

0. That's in circumstances where 
you were not supplied with 200 microlitres of 
sampling? 

A. Right, 200 microlitres of serum 
or plasma, not of blood: 

0. All right, well let's deal with 
that. What quantity of whole blood would be required 
to produce, for the purpose of the assay, 200 micro- 
litres of sera or plasma? 

A. Again, as Dr. Ellis mentioned, 
that depends on the hematic rate in the patient for 
children other than young neonates, the hematic rate 
May be around 50 per cent. So, one would need to 
double cover the volume of whole blood. So, for 


Older children half a ml. of blood would be adequate. 
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For young neonates, if the hematic rate is, say, 70 
per cent, one would need a better sample. 

0. So, it would depend on the 
patient's age? 

A. To. Someséxtenky yess Git 
depends on the hematic rate, which is usually over 


50 per cent in neonates and in prematures. So, it 


may run as high as 70 per cent, maybe even 80 per cent. 


Q. And you! vectodd:iusyi Dr. tSoldin; 
that you have conducted studies on the FPIA which 
indicates that it is possible, although I take it it 
is not desirable for you to run assays on that 
technique with 100 microlitres of plasma or serum as 
opposed to the desired 200 microlitre sample? 

A. Comvect:. 

0. Alioright.it lites possi bietie 
do an assay on less than 100 microlitres of sample? 

A. Itvisy«but*itydepends onrthe 
concentration of digoxin in that sample. Now, I'm 
talking about measuring it for concentrations between 
0.8 and usually 2.0 nanograms per millilitre. I 
wouldn't be happy with using a very much smaller 
sampler at the low concentration range, but if the 
concentration in the sample is higher, then surely 


one can add quite a smaller value. 
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0. And do I take it that, like with 
the RIA, the situation isisimilar withthe —FPIA-and, 
that is, the smaller quantity the sample provided 
for testing, the lower the likelihood that increasing 
number of dilutions can be made, the size of the 
sample directly relates to the number of dilutions 
that one can technically perform? 

A. Coruects 

0. And dealing again with the FPIA, 
other than the size of the samples required for 
testing, are there any disadvantages in your view to 
this technique as opposed to the RIA methodology? 

A. If one works out the cost per 
analysis and projects that over a year, the cost per 
analysis for a digoxin assay is marginally higher than 
with the FPIA method. So that it would result in an 
increase in our budget for the Therapeutic Drug 
Monitoring Program of approximately $1,000 per year. 
That's about the only other drawback. 

0. Other than economic factors or 
increased costs caused by this method as opposed to 
the RIA, is there anything intrinsic to the methodology 
itself which, from your view as a Scientist, could 
be considered as a disadvantage with this methodology 


as opposed to the RIA? 
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A. Not to my knowledge, no. 
0. E7mMecorrecs) tb6octoryram Tinot, 


from the evidence that you have given, that a 
different antibody is used on the FPIA system than 
is used on the RIA in that the anibodies used on the 
RIA at the Hospital are obtained from Antibodies Inc. 
from California, whereas, the antibodies that are 
used in the FPIA technique are obtained as part of 
the Abbott Kit? 

A. Correct, but then Jagain ZT dons 
know where Abbott gets their antibody. SoypeLrtwmay 


be that they get their antibody from Antibodies Inc. 


Q. Oh, I see. 

A. iC, may thet ther 

0. Have you made inquiries in that 
regard? 

A. DP don ts know. iNoy. .anaverer 
made any. 

Q. Ailttcyvught. ebealing withethe 


FPIA technique, we've heard evidence as well as to 
what has been described as the minimum detection 
level on the RIA, and by that, at least my under- 
standing of the concept, is, as a level -- excuse Me, 
aS a measure, the lowest measurable level or 


concentration which can be distinguished from zero in 
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Hack 3 
od 

2 any degree of scientific confidence, is there a 

3 minimum detection level that applies to the FPIA 

4 technique? 

5 A. There is, the same as there is 

é for the RIA technique. The problem is in deciding 
what that detection level is. 

: 0, Well, as you sit here today, 

° as you have used that technique in your laboratory, 

9 what is the minimum detection level that you treat 

10 as the guideline? 

17 A. Well, at the present time, we 

12 employ the same lower cutoff limit as we do for the 

1% RIA, which is 025 nanogramsnper millilitre. ©The 
Abbott literature, that is the literature from Abbott 

: would indicate .2 nanograms per millilitre could be 

a used as the lower cutoff.» jAt:the moment, | we,axre 

16 employing 0.5. 

17 Q. Is that being done for any 
reason other than consistency” tsathatia factorhat alle 
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&> tied. 
2 

I/DM/ak A. Well, again we are getting now 
3 into the results which we have obtained on patients 
a that are not on digoxin and then on neonates. 
5 | 0% Perhaps I will reserve that 
6 question and ask you again when we come to discuss 
7 those test results. 
9| Aside from the - well, you told us 

( | what the standard amount of concentrations of 
; digoxin are in the standards that are supplied from 
sit the Abbott Company for this assay. If I understood 
11) your evidence correctly the largest concentration 
12 was .5. 
13 Be Was 5.0. 
14 Ox Time sorry, 75.0 
1 A. 520% 

( ie Ox All right. So the minimum 

detection level is not tied in then with the amount 

y of concentrated digoxin present in the standards? 
18 A. One could tie it in with the 
19 lowest standard employed. 
20 OF Right. 
1 A. And that iS sometimes practised. 
22 So that the lowest standard employed is .5 and 
‘ therefore we make a decision we are not going to 

: | report anything less than .5. 
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L2 : QO. And similarly, Dr. Soldin, we 
: have heard evidence as to what has been described as 
4 the maximum measurement capacity on the RIA method, 
5 the highest level of digoxin that can be measured on 
6 one assay without the requirement of further 
” dilution. Is there a maximum for highest level that 
8 is applicable to the FPIA assay? 
( | Ais Again it is the highest standard 
| concentration which is 5. 
9 a And if at the conclusion of an 
i FPIA assay in respect of any particular patient 
12 sample a reading of 5 nanograms was obtained, what 
i3 would you then do in your laboratory with respect 
14 to that sample? 
, A. If a reading greater than 5 
( was obtained we would dilute the sample. 
Oy And there are --- 
# me If there was sufficient sample 
ip left. 
19 Q, Assuming that there was a 
20 sufficient amount of sample initially provided, 
1 or otherwise available to you by subsequent request, 
2 are there guidelines that you employ in your 
93 laboratory as to what the first level of dilution 
will be, or do you do several at the same time 
24 
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depending on the amount and quantity? 

A. One would do it two times, 
five times, ten times provided there is enough 
sample. 

OF And is there any magic to 
the 5 nanograms per millilitre figure if you got 
a result on an FRIA reading of 4:56, 4.7) 44.87) would 
you in those circumstances dilute or must it be 
5 or greater? 

iM No, it should be greater than 
5,  Yesnn 

O's Are you able to tell us, 

Dr. Soldin, as a result of your experience both 
with the RIA technique for digoxin assays and your 
experience with FPIA technique for digoxin assays, 
which methodology in your view is more reliable for 
the purposes of obtaining a digoxin reading? 

ye Well that 18-6, dLiricuee 
question, and the answer is somewhat subjective. 

I think both techniques will provide good results, 
adequate results for clinical purposes in the 
majority of cases. We have heard Dr. Seccombe and 

a few others talk about instances where substance X 
might give an erroneous result, those are relatively 


rare instances. 
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1 
2 If one looks at total work volume of 
3 digoxin, let us say we do 20 digoxin analysis on 
4 patient samples every day, not more than one or two 
5 of those 20 would be from the Neonatal Ward and 
6| only a small percentage of those might have substance 
; X in them. So that overall I think both methods 
could provide reliable clinical data. 
: O.. Welle eDr, “SOldin. “canbe youn mee 
? me with this? You have told us that as long ago 
10 as four years ago your laboratory was approached by 
11 the Abbott Company for the purposes of creating a 
12 prototype of this methodology for use with a 
13 different drug, different kind of assay, not digoxin? 
| I. am SOrrv,, youeare hesitating. 
A. That) 16 HOt GUuULtEesri one eee 
? was approached by the Abbott Company to evaluate a 
” prototype that already existed. 
17 ere Fine. All right. — Do. youwknoe 
18 when the Abbott Company first introduced on the 
19 market the FPIA system for the purposes of digoxin 
20 assays? 
91 A. og cant t oiveyvyou Lie amore, 
you know, I think it must be 18 months ago approxi- 
22 
mately. 
e oe Would I be correct then, 
24 
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| Dr. Soldin, given the relatively recent introduction 
"| of this technique by the Abbott Company, compared 
4 at least to the RIA which you have told us was in 
5 use in the hospital from 1974 onwards, that there 
6 is comparatively speaking a lower volume of literature 
" available reporting upon results obtained pursuant to 
8 the FPIA technique than there might be reporting on 
‘ results obtained from the RIA technique? 
A. tiateas Correct. 
" Q. And that the growth of that 
11 kind of literature I assume will be of assistance 
12 to you in assessing as a matter of your own 
13 professional judgment whether or not the FPIA 
14 technique wasS or was not more reliable for digoxin 
15 assays than the RIA technique? 
| A. That is correct. We have some 
of our own findings as well which may give us some 
"| Opinions on this matter. 
ee) by ALE’riont, and f will come oo 
"| that in’ a’moment) Perhaps it is a difficulty with 
20 the words reliable. Can you tell me, Dr. Soldin, 
21 based on your comparative experience with both the 
22 methodologies Whether the one as opposed to the other 
BS results in more certain, or more specific digoxin 
assay recordings? 
24 | 
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ae Well, you know I think both 
give equivalent results. However, if you gave me 


a sample and said that I could only use one method 
for measuring that sample, for measuring the digoxin 
in that sample, I would choose, with my knowledge 
today, to measure that sample with the fluorescence 
polarization technique. 

Os Lsithatia: function of anything 


Other than the time involved? 


A I think it does, yes, apart 
from the time. 

Ot Can you tell me what that is? 

THE COMMISSIONER: CvVam sSonry , 


you are asking for the time? 

MS. CRONK: No ;evls ami SOnryV., 

THE WITNESS: he airs tahatune tion 
other than the time. 

MS. CRONK: O. What .aist therein 
your judgment which would encourage you to use the 
FPIA technique other than the factor of time on any 
given sample? 

THE COMMISSIONER: Other than the 
other advantages that he has told us about. 

MS. CRONK: 0 Abictbhetarmy thats 


right, other than the other advantages. 
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ANGUS, STONEHOUSE & CO. LTD. Soldin, 


TORONTO, ONTARIO dr °CX. 
(Cronk) 
1 
2 , 
A. Well, we keep coming back to 
3 the preliminary data which we have on samples of 
4| patients that are not on digoxin. The only data 
5 that we have in the autopsy comparisons are both 
6 RIA. and FPPIA. Do vou jwant mento: goeintomthatvepit 
, you do then those are the reasons why I would 
choose the FPIA technique. 
: Q. Al Meright.4¢WelLh ‘=m 
4 THE COMMISSIONER: It is more 
10 accurate, is it? The post mortem sample, is that 
11 what you are saying? 
1 Be) THE WITNESS: Licousad.bea yes. 
13 THE COMMISSIONER: That's not quite 
4 the same, is it? 
THE WLTNESS: Weld, (f am, -ttataass 
‘ as far as IF wilh go atwthis+oointein time .dalaive 
4 get into the serious of results. 
17 MS. CRONK: O. All peaghtapn Then 
18 again, perhaps unfairly to you I put the question 
19 prematurely and I will come to the question of 
20 sampling in a moment. With respect to the antibody 
a1 that is used on the FPIA technique as supplied by 
‘ the Abbott Company, have you in your laboratory used 
; the antibodies provided by the Abbott Company on the 
RIA technique? 
24 | 
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(Cronk) 
1 
2 
Pus No, we haven't. 
; Q. Is there any reason why 
4 technically that could not be done? 
5 nr. It could be done. 
i O. And if that experiment were 
7 undertaken would I be correct that would give you 
3 some basis upon which to measure whether there was 
| any difference in specificity between the antibodies 
currently used on the RIA and the antibodies used 
" on the FPIA? Is that one might obtain? 
11 A. If one compared the RIA results 
12 with the Antibody Inc. antibody and compared the 
13 results again by RIA but at this time use the Abbott 
ial antibody one could get an idea of the relative 
15 specificrety.. 
r Q. YecViuthankhyout hapr.wSolein, 
we have heard evidence as well.concerning a methodolog 
z known as the HPLC methodology that has been used for 
18 digoxin assays. Do you personally have any experience 
19 with using that methcdology for digoxin assays? 
20 AS NOE Eoryvadigexinyenes 
91 | Q. Similarly, ‘Dr. Soldin, have you 
92 personally had any experience in using the Beckman 
93 Antibody either for purposes of conducting RIA 
digoxin assays, or FPIA digoxin assays? 
24 
25 
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(Cronk) 
A. Depending what you call 


personally. I haven't done tests using the Beckman 
RIA kit myself. However, we approached Mr. Cimbura, 
I can't give you the date offhand, approximately two 
months ago and a post doctoral fellow who was working 
with us has had a very brief and preliminary look 
atotherBeckmantkitwas)jused byoMri Cumburad ste i.got 
the instructions from the Forensic Science laborator- 
ies, but he has carried out these tests at our 
Hospital. 

OF Was that testing conducted in 
accordance with what he understood to be the 
methodology employed by Mr. Cimbura? 

A. That is correct, what he 
understood, right. 

Q. My question perhaps was a 
little different, Dr. RSokdin. To be fair to vou, = 
take zt notyou personally, but have any others under 
your supervision attempted to use the Beckman Anti- 
body on the RIA methodology in use in the Hospital, 
not Mr. Cimbura's methodology, but the approach 
used for RIA in the Hospital? 

A. No, we haven't. 

Ok And similarly as the Beckman 


Antibody or parts, components of the Beckman kit 


1. 
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been used on an experimental or research basis in 
the Hospital on the FPIA technique? 

A. No. 

@. GanFryou help-us),$Dr. Soldin, 
as to what substances or drugs have been indicated 
by the Abbott Company to have known levels of 
cross-reactivity with the Abbott supplied antibody 
used in the FPIA methodology? 

A. Yes. The company does have a 
hand out on this which you might want to include 
in the exhibits. 

Os If I can just see what you're 
lookingiatyeDoctors wDoctor;,are: younlooking, at 
a document which you previously provided to me 
throughtyourmcounse!l entitled “Cardiac Glycoside 
Drug Assays - TDX Digoxin"? 

AS. RLOnt . 

NS. -CRONK::4 Copies of this, 

Mr. Comnissioner, have been supplied to other 
counsel. 

Og Dr... Soldinge cans. you! hel pr me; 
is this document a document provided to you by the 
Abbott Company in respect of the FPIA materials 
supplied to you by that company? 


A. Yes. 
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TORONTO, ONTARIO Soldin v dr.ex. 1305 
(Cronk) 


Oz And does it indicate or contain 
any results, or information, with respect to cross- 
reactivity of other substances, or known drugs with 


antiserum in use on the FPIA Abbott kit? 


As Yes, it does. 

ale What page is that, sir? 

A. L /iiamie th ikrigvt) Us5? Mable “oon, 
Lege, act 

Q. And dealing with Table l, 


Dr. Soldin, the column on the left entitled 
"Compound Added", do I correctly take it that drugs 
of the Benicounade listed in that column are all of 
those in respect of which, to your knowledge, the 
Abbott Company has tested for cross-reactivity with 
its antiserum? 

A. To the best of my knowledge, 
yes. 

ols And the next column entitled 
"Quantity Added", and I take that to mean as is 
suggested by the title the amount or volume of the 
compound that was added to the test sample for the 
purposes of running the cross-reactivity assay? 

A. Righey, 

oF And the third column "Average 


Cross-Reactivity", I take that to be the result 
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1 
2 Obtained by the Abbott Company in conducting these 
$| cross-reactivity assays? 
4 A. Right. 
«| Qi. Can tyoushelp me, Dr eosoldrn ; 
6 | besides digoxin, the average cross-reactivity is 
. shown as 100 per cent, I take that to be a 
reflection of what the Abbott Company believes to be 
: the degree of specificity of the antibody to digoxin? 
9 A. Rrght port eis:! ¥\ rehitt Jan ean 
10 body raised to digoxin. 
11 QO Can you - and dealing with the 
12 compounds listed immediately below digoxin, given 
13 thexsimilarnitytin their names to that of digoxin, 
‘a do I correctly take those to all be metabolites or 
by-products of digoxin itself? 
15 
A. Right. 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
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Soldin, dr.ex. 


nici oto hae Cl AS eal 
& | 
2 
J/DP/ak Os Can you help me as to what the 
4 205 per cent average cross-reactivity means in 
4 respect of the compound digoxigenin? 
5 A. That means that if one had a 
6| concentration of one nanogram per millilitre of 
7 digoxigenin 1t sould mead» 2). 054mil%ic rams, in 
F nanograms per millilitre of digoxin in the assay of 
( the) average) kit. 
: Oe Do I correctly take it as well 
0; that from these results it would appear that 
11 digoxigenin has a larger likelihood of binding to 
Wd the antibody used on the Abbott kit than does 
13 digoxin itself? 
al BS. RON . 
‘s Dr And similarly with the next 
( | - compound, that would be correct, recorded at 150 
per ment? 
ad A. Coprmect. 
18, OF And with ;the,max--at lilo .per 
19 cent? 
20 A. Gorrect:: 
1 OF Going down the list of 
99 | compounds added, Dr. Soldin, I note in the fourth 
grouping of compounds that a test for cross-reactivity 
\ - was run for furosemide? 
24 
25 || 
} 
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; ‘ 
a : A. Rughis 
| 3 O« And that the average cross- 
4 reactivity, according to the Abbott Company was 
| 5 /OLyeper scent? 
é A. Comrect. 
; On As well, dealing with the next 
| group of compounds, progesterone, and I hesitate 
( again to pronounce this, but the next two compounds 
| : all reflect low average cross-reactivity percentages 
10 insofar as the Abbott Company's research is concerned? 
| 11 A. Right. 
| 12 THE COMMISSIONER: What is the 
13 importance or significance of the "quantity added"? 
| 14 MS. CRONS: Ow, Canwyou hebpsus 
Witheathat aRprniooLdin? 
lo - A. It indicates the amount that 
| i was added in order to get the reading, the 
17 particular digoxin reading, so they added 10 micro- 
| 18 grams per millilitre of spironolactone, say, and 
19 had».ascross=reactivity,.of.0.025 per cents 
| 20 THE COMMISSIONER: Does it affect the 
| a1 cross-reactivity, the fact that you have added more 
| or less? 
22 
| THE WITNESS: It would change the 
( se reading, yes. If you added 100 times as much, you 
| 24 
25 
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2 
would get a bigger reading. 

THE COMMISSIONER: All right, just 
4) for this simple mind, though, you have added 5 nano- 
5| grams in this --- 

6| THE WITNESS: Dihydrodigoxigenin. 
,| THE COMMISSIONER: Whatever it is, 
P and you have got a figure of 12 per cent. 

THE WITNESS: Ves: 

: THE COMMISSIONER: If you had 

10) added one nanogram, would you have got a different 
11) figure? 

12 THE WITNESS: That is my interpreta- 
13 tion of the data, yes. 

14 THE COMMISSIONER: That means that 
15 actually the cross-reactivity then is only one-fifth 

of 12 per cent.fHiscthatycormect? 

“ THE WITNESS: That is my interpreta- 
iW tion of this darer 

18 THE COMMISSIONER: Is your 

i? interpretation the correct one, do you think? 

20 THE WITNESS: You would have to 

1 ask Abbott that. 

2 MS. CRONK: Q. Have you done that, 
3 | sir? Havevyou raised any enquiries with the Abbott 

| Company as to the meaning of the figures that 
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appear on this table? 

an NO,” = “Nave "not. 

THE COMMISSIONER: What is the 
relationship between an "ug", whatever an "ug" is? 

THE WITNESS: A microgram and a 
nanogram. A nanogram is 10 to the minus 9th of 
a gram and a microgram is 10 to the minus 6th of a 
gram. 

THE ,;COMMISS IONE R? And the "ug" 
stands for what, please? 

THE WITNESS: APNLeCroOgram: 

THE COMMISSIONER: Funny initials - 


ug equals microgram. 


MS CRONK* O°" So: that’ for"exampie 
with respect - I'm sorry, Mr. Commissioner. 
THE COMMISSIONER: A microgram is 


what expression of a gram? 

THE WITNESS: 10 to the minus 6th, 
one-millionth of a gram. 

THE COMMISSTONER: And the nanogram 
is a billionth I suppose? 

THE WITNESS: TOSte tne wire’ os 

THE COMMISSIONER: So 10 micrograms 
is still vastly less than a nanogram? 


THE WITNESS: ‘lO micrograms is 
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1 
2 
vastly more than a nanogram. 
3 THE COMMISSIONER: A microgram, yes, 
4 thathwestwhat,l mean. Vinetack lit isewhat, 00) times? 
5 THE WITNESS: No, one microgram is 
6! a thousand times more than a nanogram. 
7 THE COMMISSIONER: Yesypeputero, 
THE WITNESS: 10 would be 10,000 time 
: more than a nanogram. 
| THE COMMISSIONER: BUCeVOUr 
10] interpretation is that the more that you have to 
11 add in order to get this cross-reactivity means of 
12 course the less cross-reactivity there actually is? 
13 THE WITNESS: Yes. 
14 THE COMMISSIONER: Do you have any 
: doubt about your interpretation? You say it is your 
interpretation. Do you have any serious doubt about 
16 
cM wie 
17 THE WITNESS: It is possible that 
18 Abbott have converted all readings to nanograms per 
19 ml, one nanogram per ml and have evaluated it in 
20 that light. I think they would have misrepresented 
1 the data somewhat if that is the case. 
s MS. CRONK: Q. Without otherwise 
indacating on the face of the document that that 
— had been done, and that indication is not contained 
24 
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in therdocument, I ‘take it? 

ie I have not seen it in the 
document. 

THEGCOMMEISSIONER: The reason 
that you might suspect that they have converted is 
that the cross-reactivity is so low in some of them 
that it would be hard to get much lower. 

THE WITNESS: That indicates a 
specific antibody, which is what they are trying to 
show they have. 

MS. CRONK: O nedbes sSoldin,-wu2ate 
apart from the compounds indicated on this list, do 
you have any knowledge as to whether the Abbott 
Company undertook and conducted a cross-reactivity 
test in respect of either quinidine or propanolol? 

A» Nosrfeado not. 

0. Have you, sir, in your 
laboratory since either using the FPIA method on 
an experimental evaluative basis,or since using it 
on a full time basis, since March of this year, 
conducted any cross-reactivity tests of your own to 
either compare the results with what is disclosed 
on this table or to include compounds not listed on 
this table? 
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cross-reactivity studies on the-RiA technique but not 
at this point in time on the FPIA technique. 

(oF Phiwe tunn to, the top.of -the 
nextepage of-thispdocument pwobrns+Soldin,; a, category 
entitled "Sensitivity" I note that the document 
states: 

"The lowest measureable level is 

defined as that concentration which 

can be distinguished from zero with 

95 per cent confidence; it was deter- 

mined tojbe.0.2e¢ng/mL.«! 

Bo I coprecrly take it thatithati is 
the reference provided by the Abbott Company to what 
they consider to be the minimum detection level of 
the FPIA system,using this antibody? 

De Correct. 

Oy. Butryouchavestoldius thataftor 
your purposes in your laboratory you are using the 
same minimum detection level that has been used 
forathe RIAtsystems i thatersest 5? 

A. Correci: . 

MS. CRONK: Si.r,..couldy wexsmark 


this document as the next exhibit, please? 


THE COMMISSTONER: Bxhibrt: 24 
---EXHIBIT NO. 24: Document entitled "Cardiac 
Glycoside Drug Assays - TDX 
Digoxin’: 
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MSs CRONK: Oily Dre Solain, iwe 
have heard evidence from Dr. Ellis and in passing 
from yourself this morning that in January of 1982 
there was occasion in the hospital to run digoxin 
assays on patient samples in respect of patients 
who had not been prescribed digoxin. 

Were you involved in the conducting 


Ob ethoseatests 2 


Ds My laboratory was involved, 
yes. 

Q Did you supervise those tests? 

A. Gornects 

Os Canevyou tell+tmex,vDGeqSGoldin, 


first, how did it ;comegaboutpthatethose digexin 
assay tests were undertaken? We are talking now 
January of 1982. 

A. There were some five infants 
that became ill at the same time on Ward 7F and 
there was no explanation for them becoming ill. 
Because of the sensitivity of the Hospital to 
digoxin and its past history, we thought it appropriate 
to measure the digoxin concentrations in these 
children and subsequently, actually, on the whole 
ward. 


QO. Stopping there for a moment, 
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what is Ward 7F in the Hospital? 


A. It is a Neonatal Ward. 

0; Is that what it was in January 
OEaLIB2? 

A. Right. 

On When you say that five of 


these children became ill at the same time and there 
was no ready indication as to why they had become 


ALL, did they become ill in the same way? Were 


they exhibiting the same symptoms? Was there some 


commonality in what they were exhibiting? 

A. Apparently - right. There 
seemed to be some similarity in the symptoms. 

QO. Do I take it that none of 
those five children had been prescribed digoxin in 
the hospital? 

A. I think that is correct. One 
of the children actually --- 

Q. Dealing just with the five 
first that became ill --- 

A. My problem is, I'm not sure 
whether Hamblin was one of those five. ‘There was 
one patient --- 

Qs lim@sorry, Hamblin? 


A. Hamblin, H-a-m-b-l-i-n. There 
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ANGUS, STONEHOUSE & CO. LTD. - 
TORONTO, ONTARIO Soldin, dr.ex. 1316 


(Cronk) 


waS one patient by that name who was receiving 
digoxin and whose concentrations were measured and 
were therapeutic but the rest of the patients on 
that ward were not receiving digoxin. 

Os Perhaps to be clear about this, 
Dri; Soldan? how "many patients In totaletrom* that 
ward, how many were involved in the tests? 

AY There were some 15 of them. 

er Was that the total ward 
population at that time? 

A. YesS% 

QO’ Were the five that you described 
as having become ill and exhibiting the same 
clinical symptoms part of that group’ of 15 or are 
they in -add@tleneto the group of 15? 

A. They are part of the group. 

Q. Of the 15, as I understand 
what you have just said, one of the 15, the child 
you have just described, was on prescribed levels 
Of advgoxin? 

A. COEFECTS 

Q. And he may or may not have 
been one of the five that exhibited the same 
clinical symptoms of illness? 
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ANGUS, STONEHOUSE & CO. LTD. 7 
TORONTO, ONTARIO Soldin, dr.ex. 1317 
(Cronk) 


Os Did any of the other 10 appear 
to be overtaken by the same symptoms that were 
exhibited by the first five that you have described? 

UN No. 

On How old were these patients, in 
approximate terms? They were on the Neonatal Ward. 

A. ti don.t have’ thei rerecordsnere 
but they were young infants. 

QO. We have had a number of 
varying definitions of neonate put forward, 

Dr. Soldin, ands apprecaate.that thatidetinigion 
is perhaps in the eye of the professional who is 
asked to make the judgment. In your view, can you 
approximate for us, were any of these children over 
six months of age? 

A. I think they were all younger 
than six months. 

O. Can you help me, again I wish 
to: be- fairy to,.you,..can you help meas. to whether 
or not they were older than - are we talking the 
first month or two of life or are we talking something 
olLderathan that? 

A. Most of them would have been 
under two months. Were they all under two months 


is something I cannot be sure about unless we look 
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ae SoLrdin, ay .ex- 1318 
US, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO (Cronk) 


at the records. 

©. The assays that were conducted, 
you have described and told me were digoxin assays, 
and that they were undertaken because of what I 
think you described as the sensitivity to the 
prior experience in the Hospital. Were the assays 
that were undertaken done on ante mortem or post 
mortem samples? 

A. They were done on ante mortem 
samples. 

THE COMMISSIONER: None of them 


aied, did they? 


MS. CRONK: Q. Did any of them'’die, Dr. "Solain: 
A One of them died. 
Oh in” respect ofthe one that dud 


die, were they ante mortem or post mortem samples? 
A. They were post mortem. 
0 So with the exception of that 


child, the others were all ante mortem samples? 


A. COrrecr. 

©. What type of samples were 
tested? 

A. Serum or plasma. 

Q. No whole blood? 

A. No. 


* Sehd’- 

? ‘ Py 

tee. . i , if 
ee a. ae 


inhoe ot am beklixoneby wow Ae 


a 
v, 4 $ ’ aL TT Ah 4 et } | Heed , : 
: ae LOD: GA ag 
ty} | | im) en ss ¥ a ‘© 
Yaa lanes meer sam - 
| en 
A & * is } iy ota 
deat eae 
; * S oh fqmse 
| rVCOTSRIMMOD ‘Mae > | 
: Lee ny 
Avy 
{ tll ' tl 
Syons DL | Sore 
Aiki aaa 
* ‘ii Pan J 
, P a= iy i \ ey a) SUSY pe. taut 
Jobe Bia Q) A . 
f Se j Xe ott San bh 0) Ce 
P J P ; i , eh, au F ni ak an / are i 4 a , fh ays By 
IDAOM TAO tO MOITWOM eocs Went axroy ,Sih. «* 
| ees ROR int | ‘Ca 
fi j *" if ‘ | = 
~ cl Be Say x Ch . A : rf Ti 
V) Wuih 
PG } ty ae bie «2 we 
: ie ay aS Pm) a — 1 A 
mt repr ne ob ie Bk hh aU rae “ahh A ‘ jak ae : 4 wen Sel a Na - 
; BATES me bee Re, | RST tS ty ae et we) Sa MIiDO 2a .- x St tts ceo = 
f 7 re a Rh eh a ree ee o 
iaoey 1G ; ; ohh re , : io, ’ yay : Lamy 
1) ' re iP, ah ay i ‘ U te ; ngp ui 
1 } uy ; 


aw eelqmee io say cd tea ai oe wy). ene oe 


il f - 7 
7 ; ‘ p* my if te) ¥ sea Te 
. . nA 40 NPS cay + sve i 
ray at 


-nemepile 20 iad xe ales | 


Sbbotd sitedy oie 


“4 F Ean : : Pus Shiba 7 


24 


an 


ANGUS, STO . 
TONEHOUSE & CO. LTD. Soldin,) drvex. 2359 


TORONTO, ONTARIO 


(Cronk) 

Os And no cord blood samples 
involved? 

A. No. 

On And clearly no tissue samples 
involved? 

A. No. 

OF Did any of these('children, 


tie Toren ldren, Co your nnow ledge sate tiremt eane ec e 
tests were conducted, have diagnoxed cardiac "problems 
AS One of them was on digoxin, 
so I take it that one of them would have had some 
problem. 
(OW 126 lad Cees 6 Lo 
A. The rest, I'm not aware of 
a problem but again I would ask you to ask the 
clinician on that ward,looking at the case histories. 
he Am T@correct that" at the?time 
that these tests were conducted the requisition 
form that has been admitted as an exhibit before 
the Commission for digoxin assays pursant to the 
Therapeutic Drug Monitoring Program would have been 


in-place?’ This’is: January Of°1982+; or do you know? 
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ANGUS, STONEHOUSE & CO. LTD. Soldinjndréexe PS Z20 


TORONTO, ONTARIO (Cronk) 
A. The requisition I think was 
in place in January of '82. I'm not 100 per cent 


sure of that. It was certainly in place in 
February of '82. I would have to check up whether 
it was in place in fact of January of '82. 

Q. All right. Well, what I'm 
getting at, Dr. Soldingiasfsamply thaistiminm 
referringmroLExhibiteidbAgethatréesethettirst 
requisition form that was introduced with, we have 
heard, the Therapeutic Drug Monitoring Program and 
on the face of that requisition there's a space 
for various information to be inserted by the 
physician who is requesting a particular assay to 
be conducted and amongst the various categories 
of information 1s,the Gategory on; firstcorlaraey 
the particular drug in respect of which the assay 
is being requested must be indicated on the form 
and, as well, there is a space for an indication 
as to the time of the administration of the last 
dose. Do you have that before you, sir? 

AS Noyat don 'tontbublivknevwtrae 
regquisitionJenighty. youhretcornects 

Q. Well, sitting here today and 


so far as you are aware, leaving aside the one 


child who was receiving prescribed levels of digoxin, 
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ANGUS, STONEHOUSE & CO. LTD. Soldin, dr.ex. 
TORONTO, ONTARIO (Cronk) 


were any of the other 14 known by you or by those 
you supervised in your laboratory to be patients 
suffering from cardiac ailments,cardiac patients? 

Ae tadaiean Nave that knowledge, 
no. But none of the other patients were known to 
be on digoxin. 

6. All right. And similarly, 
at the time that these tests were conducted, to 
your knowledge, did any of these patients, any of 
the 15 suffer from kidney impairment or any renal 
dysfunction? 

A. Again, not to my knowledge. 

QO, How many assays were run for 
digoxin in ‘respeet of each child, .Doaton? 

A. Well, on the five children 
two runs were performed, two assays, in other words, 
on different samples drawn at different times. 

OO. Ae. Ort Dealing just 
with that then for the moment. I take it because 
the FPIA system was not in place in the hospital 
at that time, unless it was the month of January, 
1982 coincidentally when it was there for 
evaluation procedures, that these assays were 
conducted by the RIA methodology? 


A. Right. 
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ANGUS, STONEHOUSE & CO. LTD. Soldin) Gro.ex. A A) 
TORONTO, ONTARIO (Cronk) 


Ca And when you say that two 
different samples were involved, on the first assay 
that was done, do you recall whether they were 
plasma or serum samples? 

AS They were serum or plasma, I 


can't tell you which. 


OT ALT “right. Ana on tne second, 
the same thing? 

pa The same thing, right. 

Q. ALY right. “Do-you Know the 


difference in time today or do you recall the 
difference in time between when the second assay 
was run? 

AS They were approximately six 
hours later. 

O° ALL righe?) Whatraboutl tne 
other ten children, how many assays were done in 
respect of them? 

A. One. Well, each assay, as 


you know, is done in duplicate. 


Os One duplicate assay? 
A. One duplicate assay. 
O% And in respect of the other 


five, two duplicate assays? 


A. Two duplicate assays. 
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ANGUS, STONEHOUSE & CO. LTD. Soudan etar ex, 
TORONTO, ONTARIO (Cronk) 
(O% In respect of each? 


THE COMMISSIONER: The five sick 
ones. 

THE WITNESS: The five sick ones, 
Rignc. 

THE COMMISSIONER: I imagine though 
all the children were sick or they wouldn't have 
been in the hospital, but these were particularly 
sick, these five? 

THE WITNESS: Yes. 

Mowe GRONK: One sCatevyouscell us, 
Dr. Soldin, dealing now just with the five 
children that you have described, the first 
category on the first digoxin assay, what were 
the recorded levels for digoxin, if any? 

A. Teno SOnry a ow llama Ve LO 
bia ly 96 Wind oVok woe 

OF Well, if you could take a 
minute, Dr. Soldin, ime doing eto ask you what 
the recorded levels were on the first assay for 
the five children, what they were on the second 
assay and what they were on the assay for the 
Other ten children. 

THE COMMISSIONER: I take::it the 


levels would be different. Have we a schedule of 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


any kind? 
MS. 


THE 


THE WITNESS: 


you the results on the first assay. 


THE 


boldiny, dr vex. 


Le24 
(Cronk) 


CRONK We IGao not, AS irR 


COMMISSIONER: Yes, all right. 
Well, let me read 
Baby boy Gee. 


COMMISSIONER: I'm sorry, you 


will have to do this slowly. 


THE 


MS. 


make a suggestion, Mr. Commissioner. 


that anything turns 
children. 
THE 
MS. 
you simply read the 
assay on these five 
their names? 
A. 
THE 
could give us - are 
THE 
to get the sequence. 
MS. 
A. 


one, Gee, 0.8. 


WITNESS: G-E-E, okay. 


CRONK: Weklpeits ir could 
I'm not sure 


on the identity of these 


COMMISS LONER: ) NO, no, No. 
CRONKe® Oesee Couddeleaski&that 
readings off from the first 


children without indicating 


Well, #04, Ov4ycIns. 
COMMISSIONER: Perhaps you 
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ANGUS, STONEHOUSE & CO. LTD. 1325 
TORONTO, ONTARIO (Cronk) , 
Owe Well, can you help me -- 
A. So, we did six in duplicate. 
OF ALL cighty nSoathat+one. of 


the children that was done in duplicate was not of 
the group of five who shared the same clinical 
symptoms, or are we talking about six children who 
became ill and shared the same clinical symptoms of 
illness? 

A. YOu KNOW Al Manobeasure 1 
there were five or six that became ill. There was 


one of these washa set®of twins: 


O. Ohgtalltnightr 
A. Okay. 
Q. Is it possible that the set 


of twins was counted as one when you told me about 

the five who became ill? 
AY E'm mot sure wit five or six 

came down with the same clinical symptoms. 
THE COMMISSIONER: That's one assay 

on Six babies, 16. thatiriqht? 
THELWLTNESSa#v7Sir,. 1. have given you=-= 
THE COMMISSIONER: The second assay? 
THE WITNESS: One assay on six 

babies, right. 


THE COMMISSIONER: Now, could you 
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(Cronk) 


give us the second assay on these? 
THE WITNESS: So, the second one 
was 0.4 for the first one that I have quoted. 
Mon GRONKe’ Os mieGa,,. then,sanie 


level that had been referred on the first assay? 


A. The same, right. 

Ow And the second? 

A. 0.4. 

OQ. The same as had been 


recorded on the first assay? 


A. Rigntewe, 3 

Os Again, the same? 

A. Paine. | elds 

©. Now, is that a drop in respect 


of the patient who had previously recorded 2.1? 
A. Right. This was the patient 


known to be on digoxin. 


Ov ALD pignts. Andithe next? 
A. 0.4. 
OF tSethat aadropatromathe 0.6 


reading on the previous assay? 


As COrrece.. 

Q And then the last one? 

A. 0.4. 

O. And again, that's a drop from 
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the reading of 0.8 on the first assay? 

A. COPTECU, 

Os Regn teeaDreesolading, wrewe 
leave aside for the moment the patient who was 
known to have been prescribed digoxin, that child 
had initial readings of 2.1 and 1.4 on the second 
assay. The highest reading of the group of the 
remaining five that you obtained I take it was 
the 1.3, and that was consistent on both assays? 

A. That's right, yes. 

OF APIS Tight CMAnd@ofs the other 
four, two readings consistently on both assays 
were less than .5 nanograms? 

A. Ragnt. 

O*% Right. And the other two on 
the first assay were slightly over .5 but on the 
second assay again dropped both of them to less 
than .5 nanograms? 

yee Gorrect. 

Or Right. Now, in respect to 
the other ten patients in respect of whom one assay 
was run, can you tell me, without any inconvenience 
particularly, what the results of those recordings 
were? 


Let me start this way. Were there 
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any readings on those ten patients that were in 
excess of .5? 

We No, there were none over .5. 

Ou All right. And when you 
previously told me, Dr. Soldin, that in respect of 
the group of six that a second assay was run on 
different samples - I'm sorry, a second assay was 
run on different samples, were they, and I may 
have @ekediyou this’ and 1f I did please forgive me, 
were they the same kinds of samples, i.e., plasma 
Or serum as had been applicable on the first 
instance? 

As Raghts. 1.Ght- 

oe RighbeonAvenyou familiar) Dr. 
Soldin, with the report prepared by the Dubin 
Review Committee with respect to the Hospital for 
Sick Children released in January of 1983? 

A. I've read most of that. 

Or Are you familiar, sir, with 
that portion of the report which speaks about the 
events that occurred in January of 1982 on Ward 7F 
of the Hospital? 

AS. Right. 

oF Perhaps your counsel could 


get you that. 
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TORONTO, ONTARIO (Cronk) 

1 

2 I draw your attention to page 178, 
3 pen 

4 THE COMMISSIONER: Unfortunately, 

I left it and I asked the poor fellow to go and 

; get the Dubin Report, forgetting that there is 
NOothinGgwabeuLsDubin onthe frontwofsiteatyall, 

‘ MSauCRonks: wOiniledraw.~vour 

8 attention; bu. .Soldin,~to,page, 1/8 of)the, report 

9 LialaGouldar 
10 A. Rights 
1 OF inathaabysectionvofwthe report, 
: the illness of these five children that you have 

described to us this morning is also described, and 

. with respect to the child upon whom a 1.3 digoxin 
if recording was made, it is suggested that that 
15 reading was the result of an error in drug 
16 administration, that is, it is suggested that there 
17 was a medication error and digoxin was prescribed 
18 to that child when it was intended for another 
19 child. Can you help me, sir, as to whether, as 

. the person who supervised these tests, you have 
- any knowledge as to whether that 1.3 reading 
a occurred as a result of a medication error, as 
22 suggested in this portion of the report? 
23 A. Noy .altacouldshave beennas a 
24 
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result of the medication error, but it need not 
necessarily have been as a result of a medication 
error. 

oR Are you satisfied, sir, that 
it was, or do you have any knowledge as to that? 

A. No Vee lLethinkSthateinvehe 
light of information which we have today that it 
could well be that that was not as a result of the 
medication error. 

Q. And if we take for the moment, 
make the assumption for the moment, I'm not 
suggesting it is in fact what happened, but if we 
take the assumption for the moment that it was a 
medication error, I take it that the highest 
result that was recorded, or the highest digoxin 
reading that was recorded for any of these 15 
patients was a 0.8 which, on a second assay, was 
reduced to. 074 °=+-+- 

THE COMMISSIONER: I'm sorry, I 
don't understand what you're saying. 

MS. CRONK?>:I'mpsorry? 

THE COMMISSIONER: Assuming that it 
was a --- 

MS. CRONK: If we assume that the 


1.3 digoxin reading related to a patient who had in 
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fact been administered digoxin --- 

THE COMMISSIONER: Oh, I see, yes. 
The highest would be 0.8, yes. Yes, I think that 
speaks for itself. 

MS~ ‘CRONE: “*O."s"Now, in ivespect)/of 
all of these tests, both the first and second assays 
conducted on the group of six children, and the one 
assay run in duplicate on the other children, were 
all of those samples antimortem samples, Dr. Soldin? 

A. Yes, they were’. 

op And did the Hospital identify, 
in the case of the five or six children who became 
ill, some cause thought to have resulted in the 


similar “riiness? 


A. Yes, they did. 
re And what was that, sir? 
A. They thought that these 


children had received epinephrine instead of vitamin E. 

THE’ COMMISSIONER? °=1?m°sorry, that 
they had received what? 

THE WITNESS: Epinephrine. 

THE COMMISSIONER: Oh, yes, instead 
OL Vitamins. 

THE WITNESS: Yes. 


THE COMMISSIONER: That's the Murphy 
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TORONTO, ONTARIO (Cronk) 
rh 
K-13 2 Child. Was toy tian dled? 
3 THE WITNESS: Right. 
4 More CRON Ov ANGsotds VOU, Sir, 
Z in supervising the conduct of these tests, run a 
test for cross-reactivity between epinephrine and 
6 the antibody on the RIA methodology that was being 
i used? 
8 A. Yes, we ran cross-reactivity 
9 studies on epinephrine and on vitamin E. 
10 OF And on vitamin E? 
1 A. Malye paaee 
: On With what results, Dr.\Soldin? 
A. There was no cross-reactivity, 
8 measurable cross-reactivity. 
M4 Ox For either? 
15 A. For either. 
16 Or Right, thank you. Now, after 
17 the tests that were conducted in January of 1982, 
18 did you have occasion later in that year, Dr. 
19 Soldin, to run digoxin assays on any other patients 
| who were known not to have been prescribed digoxin? 
# A. Yes, we did. We were 
a} interested of course in obtaining values that were 
34 greater than .2 in many of these children that were 
23 not receiving digoxin. So, we asked our neonatal 
24 
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ward to, whenever they could, send us a sample, 
to send us samples for digoxin analysis on patients 
not receiving digoxin. Three such samples were 
obtained during '82 and the results on all three 
were less than .5. 

a: And in respect for those 
samples, Dr. Soldin, do I take it that those were 


all ante mortem samples as well? 


A. They were ante mortem samples, 
right. 

0. And they were as well plasma 
or serum? 

A Right. 
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TORONTO, ONTARIO dre ex< (Cronk) 


Q. And because it was 1982, are 
we talking about the RIA methodology as having been 
employed for those tests, or were any of the three 
or all of the three conducted on FPIA during the 
month it was there for evaluation purposes? 

A. The RIA methodology. 

THE COMMISSIONER: I'm sorry, what 
was that? 

THE WITNESS: RIA methodology. 

MS«)CRONK®? 4. Ov and at the time 
these tests were conducted, Dr. Soldin, did you 
have any knowledge or understanding as to whether 
any of.the. three patients.suffered: from. cardiac 
ailments? 

A. Noa Lud idn tener waya tive 
study was set up waS in a blind fashion. In other 
words, we were supposed to receive samples without 


knowing whether or not those patients were on digoxin. 


ORS I see. 

As So, that is the way it was 
set up. We had no knowledge. 

THE COMMISSIONER: You said these 


readings were less than what? 
THE: WITNESS: Oa 
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TORONTO, ONTARIO ee & 
per ml? 
A. Reon. 
O». And similarly, when you indi- 


cated they were to be conducted in a blind fashion, 
do I take that to mean that you were, as well, not 
provided with particulars concerning their clinical 
condone 

A. Correcuy 

Ox And that would apply as well 
to kidney problems as well as to cardiac problems? 

A. Any problems. Those samples 
came down to the laboratory in the exact same 
fashion that any other samples would come down, 
with a requisition saying they wanted a digoxin 
sample assay. 

OQ: And didtyou;tatter*conducting 
the tests, determine whether or not any of those 
children had been on a prescribed digoxin level? 

A. IT have had verbal communica- 
tLonsmwath doctors on 7G, ‘yes, which indicated: to 
me that those were the only three samples they sent 
down’ togus during th982))in ethis study. 

Ou And were any of those three 
patients on prescribed levels of digoxin? 


A. No, they were not on digoxin. 
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Oi. Pacer boS2 doctor, dealing 
with this year because we have heard evidence as 
well as to the results of these tests on patients 
who were not known to have been prescribed digoxin, 
did you have occasion in 1983 to conduct digoxin 
assays on patients who were known not to have re- 
ceived digoxin? 

A. Yes. We have been doing 
that over the past ten days or so. 

© Can youcte Lbinme>, doctor, 


how many patients have been sampled and tested? 


A. Eight patients from our neo- 
natal ward. 

Qo. Again, Ward 7F? 

A. 7G. 

O% And what method was used for 


the testing of those children's samples? 

A. On all eight, the FPIA method 
was used and,on five of those eight, the RIA method 
was used. 

Pin COMMISSIONER ses Lm sorry. eyYou 


said the FPIA on three; is that right? 


THE WITNESS: The FPIA method was used 


on all eight and the RIA method was used on five of 


the eight. In other words, the exact same samples 
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were analyzed by both methods. 

MS. CRONK: Q. We are talking now 
of tests that have been conducted on eight children 
in total wuthinathe lasertencdaysainayour laboratory 

THE COMMISSIONER: I am being very 
siowetonsthves Whatedidtyoumsay, on all eight of 
them, you conducted the new method? 

VE WINKS S Tie CORrect: 

THE COMMISSIONER: What you call 
the tFPIARSissthat right? | 

THE WITNESS: Right. 

THE COMMISSIONER: Yes. AWiber Dot's 

MS. CRONK: Q. -- and you used, as 
I understood it, you just told the Commissioner, Dr. 
Soldin, the same sample for five of those patients 
to run a second test on the RIA method in addition 
to the test or assay that you were running on the 
new method, the FPIA; is that correct? 

A. Rught: 

ON And we are talking eight 
chauldirentrattotal? 

A. Erohn Bech? _crentapetotal, 

Or Gant you! tebivime!, vSEr,, ior Fado 
you know what the approximate ages of those children 


were? 
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A. Again, under two months. 

on And what kind of samples were 
obtained? 

aS Serum or plasma. 

oO; Are we talking about ante 


mortem samples or post mortem? 

A. Ante mortem samples. 

Ow And what were the results, 
first, Dr. Soldin, dealing with the five assay 


tests done on the five children by the RIA method? 


A. One result was over 0.5, 
four of them were below 0.5. The one that was over, 
was) 14... 

Oe Lam) SOrmy ? 

Ag Nanograms per ml. 

©, hetle go through, that again, 


DuevsSolainy wrt ave.could. 

Of the five tests that were conducted 
on the RIA method, I understood you to say that four 
readings were less than 0.5 nanograms per ml; is 


that:correct? 


A’ Comrect. 

O. And one reading was 1.4 nano- 
grams per ml? 

A. Correct, 
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Or. And that is the only one of 
that group of five on the RIA method that was over 
-5 nanograms? 

A. Thattss night. 

O- Now, let's deal with the FPIA 
test results on all eight children. 

Can you tell us what the recorded 
levels were there? 

A. Seven of the eight were less 


than 0.5 and one was 0.9 nanograms per ml. 


On OxsOu? 
A. Correct. 
Oy ANG Was. scherchidd, (Di SOLain, 


the sample that recorded 0.9 on the FPIA, the same 
child that’ recorded -1.440n the IREA?2 

A. Yost 

Ox Soiwhitake yah, gateleas tin 
respect of that sample, the FPIA reading was lower 
than the RIA reading? 

A. Thiatk-aswer ght 

O23 And to what, if anything, can 
youlpresently attribute that, Dr. Soldin? 

A. Well, there are several 
possibilities. One is that the antibody is more 


specific, the antibody used by the FPIA procedure, 
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more specific with respect to whatever compound is 
being measured. 

Another possibility is that, because 
we are deproteinizing in the FPIA method, we are 
deproteinizing - in other words, we are removing 
the proteins -- 

Oo: Thank you. 

A. -- we may be removing a 
compund that cross-reacts with the antibody and 
you wouldn't measure that by the FPIA method because 
we have no proteins there. 

Oi. But you would measure it with 
the RIA method? 

A. But. you, mightameasure Tt .righi, 

OO. Now, am I correct, Dr vesSoLain, 
that in respect of all these eight children, in all 
of these test results, taking into account even 
the highest - which was the 1.4 on the RIA and 
the same child being the .9 on the FPIA - that all 
of those recorded readings are within what would be 
considered the therapeutic range for digoxin had 
it been administered? 

A. No. The therapeutic range 
is 0.8 to 2.0 nanograms.per ml. 
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A. And a lot of these kids had 
values below 0.5; so, they were outside the thera- 
peutic range. 

THE COMMISSIONER: They were sub -- 

MSteeC RONKS™ . fe mesorry. 

O; They were sub-therapeutic 
or within the therapeutic range. 

A. Right. 

OY And that would apply as well 
to the tests that were conducted that you described 
a few moments ago in 1982 on the three patients 
sampled? 

AS ves 

O*% And, as well, it would apply 


to the test results in January of 1982? 


A; That 1s correct. 
THE COMMISSIONER: There was one at 
221-1 asfallea matter"of “record: 


PAE WLUNESo or Pha so erront. 

THE COMMISSIONER: HO fied he Bg 
depends on what standards you use. If you use 2.0 
as the limit of the therapeutic range... 

MS. CRONK? a, Theres. fas Ll 
understand it, was indeed in respect of a child who 


had been prescribed digoxin, and you are quite right, 
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in the range that you have described, Dr. Soldin, 
that would be slightly above the therapeutic range. 

A. Right. 

O33 That is the one that was 
also reduced on the second assay? 

A. Rights 

OF Now, all of these tests and 
assays, aS I understand it, Dr. Soldin, were con- 
ducted on ante mortem samples, all of them? 

AS That Sus Birghtpyay este 

03 Now, aS I understand it, there 
have, in fact, been - and please correct me if I am 
wrong - post mortem sampling or assays done for 
digoxin in the Hospital since March of 1981? 

ViNE Les 

ay And have some of those assays 
been conducted in your laboratory? 

AY Yes, they have. 

Oz At whose request were those 
particular samples analyzed, those assays undertaken? 

A. At the request of the patho- 
logist. 

O- And was that more than one 
pathologist or are we talking about one doctor 


specifically? 


Ml 


aw’ 4 sid ago sid ek: ts ae hi aN ies! A 


t) oy liad 
oyseee baeose, anid pe! ‘bopuet cate. s 
: . " ie ae . 7 eit a ¥h . ° f 
aay Ge | ie atein ee oe he ‘ | 
| aD oe es i oe on. ia ay 
bre ateed ofeAy GG t6 {WON ih ‘ re ane ea | 
=1O1) Seaw nibied ce ft hades! tT a8 hse 
heertt Shey Eb ewtlauns: meiaeltt a, cd ) bade 
poy pst Berges A LOF 
‘+t. predewebhoad bh oe. swar , a iat 
: ae | \ ee a is 
fie T te sm JVavsoS ada ea = mau see eae a 
Abo SRR BN ERE: Th ES ik RG 5 uh any action 38aq * - pw . iy y vy 
i : | te. "et } 
¢Leedl to doywsM somite ‘cata aise nee = 


ve 


Me: bf in 


3 
“= 
— 


2Vatan sod? Io, Sor eved’ bra. ° we 


SWyotexodsl: iwO8Y ai hetoebroy seed . 


J ' i} 
f ; vo ae f ib ha 


a 
= 


Pets bhi. (ook. Fgh ahs by ; 
; sport stow Jaaupes seonw oA. A ad 
fcoeAst taba ayeses eacns bosy Loam, pofance cmiuolssag 


} ‘sorldsq att $6 2 BOUDSS os TB : inf cA arin 
: > ae : ae 
i; «ve tpot 
‘io / ment sim gent ap. bak, i ae 


Boi 
taanob 2 15 juods. paialtss bial oi 10 seipotods nag a 


ae 


eg ( gitteols mene 


4 are le ane 


ANGUS, STONEHOUSE & CO. LTD. a . 3 
TORONTO, ONTARIO Soldin 1 43 
Gir.jex. (Cronk) 


THE COMMISSIONER: I thought it was 
a matter of routine. Am I wrong about that? 

MS. CRONK: That is what I am coming 
to, Mr. Commissioner. 

oO Were these assays conducted 
at the request of one particular pathologist at the 
Hospital or a number, as a matter of routine? 

A. It became a matter of routine, 
iInthankyoattertMarch®ofi) 198ly7atozmeasure digoxin 
in all autopsy samples if the samples came to us, 
obviously, from the Pathology Department. 

Qn Perhaps my understanding is 
ineommect. Did they come to you from any particular 
doctor or pathologist? 

AS From a number of doctors. 

OF Now, when I asked you, Dr. 
Soldin, whether those tests were conducted from 
March -of°1981 forward, are they still being con- 
ducted as at today's date? 

A. That lLus=corrects 

Oe And were any of those tests or 
assays, in fact, undertaken in the latter part of 
Mareh rot jh981% 

A. I think they were, yes. 


MS. CRONK: Mr. Commissioner, as you 
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might anticipate, I have had an opportunity to 
discuss this particular matter with Dr. Soldin before 
he came today to give evidence. 

ii Set nerepropocalsOL Commission 
COUNSe MEL Nate. woOLd1 Ny LOLcDr iP nll pS) 2a. PacthoLlo-— 
GLStat Lomecie NOSpitalonors cack Children, Wi.tsebe 
called to give evidence in detail regarding both 
the conduct of these post mortem assays for digoxin 
and as to the test results realized. 

The reason for tone ahicpegeiars ce, wipers sigs 
Commission Counsel's understanding that many of 
these post mortem tests, in fact, coincide with 
the month of March 1981 and several of the children 
with whom, sir, you are concerned in the inquiry 
period and, rather than deal with those at this 
stage, we propose to deal with all of the post 
mortem digoxin assay tests on children known not to 
have received digoxin in one grouping through one 
witness at a later date. 

THE COMMIUSS TONER: Yes. ys WN Oe obi Wes f ak =)? 
It becomes a very fine line, of course, because we 
Want CO KNOW | WOuld think in this part or the 
inquiry just what the results were generally. 

Can we not ask a question to know 


generally what was the highest - We all know about 
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1 
Lite Z Baby Murphy, that there was an inquest a little 
3 while ago - what was the general range, the highest 
4 range that you obtained. 
5 MS. ~CRONK: Sirk don temean ito 
interject, and please excuse me. Some of the 
: ranges that I understand will be given to you in 
é response to that question are, indeed, what have 
8 been perceived to be the very high ranges on the 
2 childvenginat were tested: ins March of 19981. 
10 eunderstoodWirom Dra Soldimithat he 
11 wouldishaverdi ffi culty -onwthis*particular day iin 
12 telling us, for example, what the highest was on 
AB children outside the March 1981 time period. 
Liticamtwrong ;, Dire .ooldany.;. 
“s luemeentirvely sim your hands; wMr. 
is Commissioner. If you would like that evidence led 
16 now, I am prepared to do so. 
17 THE COMMISSIONER: Obviously, you 
18 don* t2want that; isomwl tamkenotkeqoing) tor press met, 
19 MR. STRATHY: If I might make one 
50 observation and that is as it relates to the FPIA 
method. It had been my understanding that Dr. Soldin 
a had used FPIA on autopsy samples and that one of the 
+4 factors influencing his views on FPIA was the results 
23 on autopsy samples, or at least that was my under- 
24 
25 
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standing. He might be able to give his evidence 
on autopsy samples on FPIA. 

THE “COMMISS LONER: TC Ls *coLng "eo 
be very difficult then, Miss Cronk, to keep this 
Cue Is there not some kind of a chart that we have? 
Not the babies which we are inquiring about, but the 
other babies? The other babies are regular post 
mortem examinations. Those figures are not available, 
PT etakesvi 

MS #GRONK?: .Well’=thevrdritieulty; “as 
F*understana=1t, Sivrv= and, jagain,741f Dr. Soldin 
has the information today and is in a position to 
Provides 1tatOr us, i "*haverno difficulty -in exploring 
that area. My understanding was, though, that many 
of these assays were undertaken at the request of 
Drv ‘Phillips, the Pathologist at the sHospital, and 
that Dr. Phillips was the appropriate individual 
to give evidence concerning the results as a whole. 

If my understanding in that regard 
is mistaken, we can deal with those autopsy results 
right now. 

THE COMMISSIONER: Well I don't know 
what. sort.of a task it-is.. Is iit: going to take hours 
EOVGecCe  COreis 2tjust: goings to take-minutes. 
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ANGUS, STONEHOUSE & CO. LTD. Soldin 
TORONTO, ONTARIO ar ex (Cronk) 


MS. CRONK: Well, Mr. Commissioner, 
in any event, it was going to be my suggestion that, 
when we break for the noon break, with Miss Devin's 
COUuCUbbenCes— rand . Onstunave priorraucnority: LoL 
CNL Ss but ewlth, ner Concurrence ana Or. ‘Soldin’s 
willingness that Dr. Soldin make himself available 
at this stage for various questions from other 
counsel. 

THE COMMISSIONER: That. swhine: 

MS. CRONK: nde can perhaps ex- 
plore this issue then. 

THe ‘COMMLSS LONER: YOu -are: now, jas 


plotted; you are finished? | 
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ANGUS, STONEHOUSE & CO. LTD. SOL, Ob ex. 1348 
TORONTO, ONTARIO (G ronk) 


MS. CRONK: There is one small area, 
about five minutes, Mr. Commissioner, and I propose 
to deal specifically - if we could I suggest we 
break now and let other counsel have the benefit of 
learning from Dr. Soldin what I have learned about 
theseautopsies. 

THE COMMISSIONER: Could we just know 
what this small area is? 

MS) GRONKe# deamy SOD... The. onlLyearea 
lott whatwhiantcend sto yxplore. wath, Dr.wSoldanwerelates 
to recovery rate studies that he has conducted in 
MOSpecte LO, thei RiA stestsiat the Hospital. andy the bei” 
Cres tse 

THE ACOMMESS LONER: goes wa lls rgnt. 
Yes,» Mrs: Buhr? 

MResMBUHR:? «Could. Ay just-sinteupect, 

Mr. Commissioner. I assume from Dr. Soldin's evidence 
that the major reason for this whole testimony about 
the FPIA and clearly he has already indicated that 
one of his concerns is from the results of these 
autopsy reports so hopefully I would ask that the 
Doctor acquaint himself with these studies over the 
lunch period because it makes it very difficult to 
cross-examine him on that area at all if he is not 
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ANGUS, STONEHOUSE & CO. LTD. . 
TORONTO, ONTARIO Soldin ’ aie ex 5 1349 
(Cronk) 


MSy CRONKES Gethink? perhaps; “Mrs 
Commissioner, we can resolve the issue this way. We 
know that the FPIA methodology has only been in use 
in the Hospital on a full-time basis since March of 
this) year.» Perhaps? I.can/dairectaDr.(Soldin’s 
attention to the particular autopsy -- 

THE COMMISSIONER: That is not what 
is worrying me and I do not think it is what is 
worrying anybody else. It is that this, presumably, 
from the routine post mortem examinations of these 
babies who died, you cannot have a post mortem 
examination unless the baby did die, there are figures 
available as to the digoxin levels. That is surely 
what we want to know. These are not the babies who 
are under inquiry now. Now, if you do not want to 
give it to us I suppose I can play the game and 
forbid the cross-examination, but it seems to me that 
that would be most important. 

MS: <CRONK:> (Tt /iS*notVvauquestion iat 
all of not wanting to provide it, Mr. Commissioner. I 
had understood that Dr. Soldin did not have those 
full figures available today and what I would propose 


to do, if it would at least resolve some of my 


friends' dilemma, so that they could have a full and 


complete cross-examination of Dr. Soldin with respect 
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ANGUS, STONEHOUSE & CO. LTD. Soldam . dir. 6x: 1350 
TORONTO, ONTARIO (Cronk) 


to this particular methodology, is to ask him to 
acquaint himself over the noon hour, if he does not 
have it already, with those autopsy post mortem 
sampling results that he looks to in support of 

his judgment as to the efficacy and desirability of 
theyPiPtA test suit that..canwdbe..done. 

THEICOMMLSS. LONER: teliedon Ut eknow ~scan 
it be done, Doctor? 

THE. WITNESS:. I Nave the, data here 
with regard to the FPIA tests and I could talk about 
it right now if you wish. 

THE COMMISSIONER: Have you got the 
figures? Have you got the figures for the routine 
post mortem examinations for digoxin after March of 
19 Geli 

THE: WEINESS:> wiexdo: not ~havevall ).the 


figures. 


THE COMMISSIONER: Just a minute. Yes, 


Mr. Bogart? 
MR. }BOGART: . I.do not know if this is 

helpful, Mr. Commissioner, but I am»trying..to_be 

helpfultne Atrleast sinArespect to readings in,.excess 


of 5 on autopsy samples taken since March of 1981, 


bibel teve abhateits rcontaimed him Volume wl3 1ofelre tBiikis' 


testimony at the preliminary inquiry, starting at 


page 12. 
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ANGUS, STONEHOUSE & CO. LTD. SOuwain., (aT sex’. deoieyal 
TORONTO, ONTARIO (Cronk) 


oo tthataiwiieiane lp DrArSold in and 
Miss Cronk, I simply raise that for that purpose. You 
remember I referred to that yesterday. 

THE COMMISSIONER: Yes. I think what 
we might do, what about your considering this 
problem. It is a matter of considerable interest and 
I do not see why that is!) not included in this, aspect 
of the Inquiry becauSe it does not involve these 
particular children. When we’ do get to the particular 
children we want to know what the readings were with 
other children who have died since that time and for 
which there is no suspicion of foul play. 

MSt2 CRONK t4tiiquite tagree,. Mia 
Commissioner, and if Dr. Soldin has that information 
available -- 

THE COMMISS TONER: (;Douvyoul want: to7 see 
if you can get that? Now, the other thing I was 
wondering is about - you have not consulted with him 
yet or with his Counsel. Who is acting - what is 
your ‘positions with regard to -- 

MS. DEVINS: Ti am acting and wii 
be “acting for Dre, Sebain® 

THE COMMISSIONER: Would you consult 
with him and determine whether he is willing, after 


the examination is completed, I think we will come 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Soltoin- 
(Cronk) 


CTs ex. E352 


back here at 2:30 to complete the examination and 


then perhaps we might, 


I don't know, we will decide 


then whether we will take the rest of the afternoon, 


i DreresSoLlaineis WElLling; 


or whether we will 
on this afternoon. 
MS. 
MR. 
ENN 
THE 


MR. 


for the informal examination, 


Start the cross-examination later 


DEVINS: 

BOGART CesSir, 
COMMISSIONER: 
BOGART: This 


Fine, Mr. Commissioner. 


can I ask one more 


Yes. 


ES the (points. 


raised yesterday with respect to the transcripts of 


Dre fl brsss Volumen s, 


beginning at page 12, my under- 


standing is there are also some reports in respect 


of ante mortem readings in excess of 5. I believe 


that to the extent that we would be interested in 


AUCODSVs.4= 


THE COMMISSIONER: 


examination was post mortem. 


ante mortem examination. 


MRS 


clear about yesterday, 


BOGART: 


ie ae 


But the routine 


There was no routine 


Phat 


TS what. was noc 


My understanding from 


the transcript is that there were over 3,000 of these 


tests. done. 
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ANGUS, STONEHOUSE & CO. LTD. Soldin , dr.ex. S58 
TORONTO, ONTARIO (Cronk) 


I am just raising that, sir, because 
if you deem it relevant at this point I would like to 
ask some questions about it. If it is not relevant 
at) thase points dewill, askethem.later. 

THE COMMISSIONER:» «Well, let, us.see 


what we come up with at 2:30. 


-~-- Luncheon adjournment. 
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ANGUS, STONEHOUSE & CO, LTD. Soldin, dr -OX. 1354 
TORONTO, ONTARIO (Cronk) 


---Upon resuming at 2:30 p.m. 

THE COMMISSIONER: yes, Ms. Cronk, 

MS. CRONK: On alli pRoOLdLN,. yOu 
will recall before the break we were discussing 
“2 series of ante mortem samples that had 
been taken from patients known not to have received 
digoxin and in respect of which digoxin assays had 
been run. Do you recall that discussion? 

A. Right. 

O» Tewouldalikegto, ralkotorea 
moment about the ante mortem testing results that 
we were discussing earlier and then I will return 
to the post mortem testing. 

You told us this morning that they 
were, as I understood it, five samples tested on 
both the, RIA.and: the«FPIA.method. »is..that, correct? 

A. COLFESTL ww N CSc 

, Can yvyou.tell.us,; becanse. you 
gave us the recorded levels of those tests, can 
you tell us whether the levels recorded were lower 
pursuant to one technique versus the other on those 
five samples? 

A. The results were lower by the 
FPIA method. 


D Are you able today, sir, 
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ANGUS, STONEHOUSE & CO. LTD. Soldin 
Ld 


TORONTO, ONTARIO ar 2 ex = 1 3 = 5 
(Cronk) 


to give us a breakdown as to what the results were 
by FPIA versus RIA? 

A. I do not have those numbers 
here but I could certainly get them. The mean 
result was definitely lower by the FPIA method. 

@: On all five? 

A. The mean result. I think all 
five were lower, yes. 

Q. ASseL “understand it; you: do nor 
have a particular breakdown with you today but you 
will provide it to us? 

A. Certainly. 

Q. Thank you. 

Can you tell, Dr. Soldin, were those 
five samples that we have talked about the only 
ante mortem samples from patients known not to have 
received digoxin which were available to you for 
comparative testing? In other words, are they the 
only ones on which you have run tests both on the 
RIA and the FPIA, ante mortem? 

Ae The patients who were not on 
digoxin, you mean? 

Oy Yes. 

AS They were the only ones that 


I currently have a comparison of the two techniques. 
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ANGUS, STONEHOUSE & CO. LTD. Soldin U dr ~CX. 1356 


TORONTO, ONTARIO (Cronk ) 
1 
2 . 
OF Again, those samples related 
3 to patients known not to be’von digoxin? 
Gs: A. COreee us 
5 OF Have you had occasion since the 
6 introduction of the FPIA technique to the Hospital 
: in March of this year to do a comparative study run, 
P Lie iCanvexDress.i.c. that way, on ante mortem samples 
of patients known to be receiving digoxin? 
9 | 
AS Yes, I have. 
10 
O2 Can® yourtell me, first, 
11 Dr. Soldin, how large that sample group was? 
1Z A. There were 36 samples in that 
13 group... Both the RIA Jand the: PPTA methods were 
} 
14 used. Comparison data is summarized in ia memo 
Fe that I sent to Dr. MacLeod on the 15th of June. 
Or L5th.oL June of this year? 
16 
A. Ofeehis year, 
17 
Ox I have the memorandum in front 
18 of me, Dr. Soldin, which is dated June the 15th, 
19 1983 expressed to be from yourself to Dr. MacLeod, 
20 Clinical Pharmacology, on the subject of digoxin 
1 measurements. 
92 Is that the memorandum to which you 
were just referring? 
23 
A. Tie eas. 
24 
25 
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ANGUS, STONEHOUSE & CO. LTD. SOldiLn, Grex, tie oye 
TORONTO, ONTARIO (Cronk) 


MS. CRONK: Could that be marked, 
Sir, as the next exhibit, please? 

THE COMMISSIONER: jaeielab den Ber sy 
=—--BXHIBIT NO. 25: Memo from Dr. Soldin to 

Dr. MacLeod dated June 
tle lid Oar eit) tia sel Th 
Measurements. 

NS. CRONK:: Q. In respect of 
those 36 samples, Dr. Soldin, were the same samples 
tested on both the RIA and the FPIA techniques? 

A. They were, yes. 

Q. What type of samples were they? 
We know that they were ante mortem samples, but 
were they whole blood, plasma --- 

A. They were serum or plasma 
samples. 

OF Are. YOur in a position co 
describe for the Commissioner what the comparative 
results were in respect of those samples on both 
methodologies? 

A. The methods compared exceedingly 
well in that study. The mean results by the RIA 
method expressed in nanograms per millilitre was 
1.19. The mean results by the FPIA expressed in 
nanograms per millilitre was 1.15. The results in 


the actual memo were in nanomoles per litre. 
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ANGUS, STONEHOUSE & CO. LTD. . 
TORONTO, ONTARIO Soldin, di. ex. L358 
(Cronk) 


Or Where do we find that in the 
memorandum, Dr. Soldin? 

A. It is on the second page, at 
the top of the page. 

Q. There are three sections of 
tabular results on this page - those on the top. 

A. Raght. 

OF And they are there expressed, 
I believe you said in nanomoles. 

AY As typed, yes, in nanomoles, 
and I have converted them into nanograms for you. 

Q. So the RIA mean result shown 
as 1.53 would be in nanomoles,which you refer to 
asp 29%: giConrect ? 

A. correct,o L.dJananodgscans,. 

O% And similarly the mean result 
on which you have described here as TDX, and I 
take that .to bej the FPIAmethod, is .expressed. in 
nanomoles at 1.48 and converted to nanograms - 
that would be, I think my notes says that you said 
1.15 nanograms? 

A. Righter. 

ve Can you help us today, 
Dr. Soldin, as to whether or not --- 


THE COMMISSIONER: Sorry ean 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


having trouble. 1. 


THE 
in nanograms it is 
MS . 
THE 
now it makes sense. 
MS. 


Q. 


Ssoldiny, .dr.ex. 1359 
(Cronk) 
Do LOL p= 
CRONK : Tne REA. 
COMMISSIONER: Yes, and 1.48? 
CRONK : The TDX. 
COMMISSIONER: If we do this 
CRONK : Luo Store thes.n tA. 
COMMISSIONER: Lwi9: = oh, ivsee, 
Thank you. 
CRONK: You are welcome. 


Can you help us today, 


Dr. Soldin, with whether or not the patients from 


whom these 36 samples were drawn were all of the 


same age group or age range, or do you know? 


A. 
that they were the 
Q. 


A. 


No, it is exceedingly unlikely 


same age group. 


Were any of them neonates? 


I’cannot telliyou. 


I would 


doubt that, because we needed quite a lot of samples. 


Q. 


Were all of these samples 


resced an your laboratory, Dr. .Soldin? 


ye 


laboratory, yes. 


They were tested in our 
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ANGUS, STONEHOUSE & CO. LTD. Soldin 1360 
TORONTO, ONTARIO dri.ex. (Cronk) 


O. Pads right. 

And can you tell me, of the. 36 
samples tested by both methods, what was the highest 
reading which you obtained on the RIA method? 

A. The highest reading was 2.3 
nanograms per millilitre.+(Again,win the graph’ 1t is 


in Hanomoles: perm pire:; so;uaiiteis oe bit. confusing: 


OF Where is that shown on the 
graph? 
A. hivdse page, 3. 


OF That is the graph where various 
items are plotted with RIA shown on the bottom axis 
Of thiehognaph? 

A. V's... 

a And what is shown on the left- 
hand side of the graph? 

A. The FPIA method. 

O.. Ale egies. 

So that the highest reading on RIA 
that you obtained was 2.3 nanograms per millilitre? 

A. Reght. 

oF What was the highest FPIA 
result that you obtained? 

A. It was 2.2 nanograms per milli- 
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ANGUS, STONEHOUSE & CO. LTD. Soldin P3672 


TORONTO, ONTARIO 


die ex... (eronr) 


0. Well, can you explain for us, 
Die SOUGInee ‘onr cdorititakerie. correctly thats the 
graph, which is page 3 of this memorandum, is a 
plotted reflection of the results that you obtained 
by both methods on these 36 samples? 

A. TREEASPrwghes 

THE COMMISSIONER: I guess that's 
clear. The one I'm looking at seems to have all 
sorts of axes. up» aroundither=> 

THE WITNESS: Each axis represents a 
sample, yes. 

MSC RONK? Oy Can you tell us, 
Dr. Soldin, how we distinguish on this graph between 
an RIA tested sample and an FPIA tested sample? 

A. welae each sample was tested 
by both methods. Vou, then tplotathevvalue) you cet 
on the RIA axis’ versus’the value you get onthe FRIA 
axis. 

Oy And there appears to be a 
dotted dividingtThineicntanhaxisythrough ,thetgrapne 

Are the axes which appear below it 
the RIA results? 

AE Nop. Tne? All of the results 
plotted have been done by both methods. 


Ox Yes. 
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ANGUS, STONEHOUSE & CO. LTD. Soldin 136? 
TORONTO, ONTARIO 
adr. em... (Cronk) 


A. And we then plot the axes 
and then you work out by anne is theobest, fitted 
line to this, to these series of plots. 

O's AL aches 

Weil Prins JoOOkiIng™Matsthis graph, if 
we wished to know the results obtained by the FPIA 
technigue, how could we identify which were the FPIA 
results? 

A. They would be on the left, on 


the left-hand side axis. 


OF Bll raghes And the RIA 
On“the LiGHt? 

A. REA+On Chen bottom, righty 

Or All, Fights” Thank you. 


Now, returning to page 2 of the 


memorandum, Dr. Soldin, in tabular’ form -- 


THE COMMISSIONER: I don't know whether 


it matters but I am left completely in the dark with 
this graph. [Must don’t: tnidéerstands at -ar ‘all. 


The sfirst thing) you tsatd;7> the*highest 


Chateyou=get-ont the RIA vis: 2l37e ae hate wher? you ‘sald? 


THE WITNESS) - In nanograms, ves. 
The results are plotted in nanomoles. The Hspital 
switched to nanomoles on April 4th. 


MS. CRONK: In an effort to make it 
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ANGUS, STONEHOUSE & CO. LTD. Soldin 1363 
TORONTO, ONTARIO 


Che ea. «eronk) 


clearer, sir, I may have made it more confusing. 

THE COMMISSIONER: No, no, you 
didn't. But, sometimes, you have particularly dense 
objects! 

Bor eCher Ur Sts time. th omy) 11 fe Slave 
sympathy for the anti-metric group! 

hile LS “1b justumakes, it Vastly 
more difficult, but this thing is plotted in these 
nanomoles? 

THE WITNESS: Yes. 

Mee soRONW Kk: Seb ackege Dr. -Soldine toss 
what I hoped was the ease of reference to convert 
the two highest readings into nanograms, and those 
were, as I understand it, the 2.3 reading on the 
RIA and the, 2,3 ,0n the EFPIA. 

oe Lt we COulG turn tien, or. 
Soldin, to page 2 of the memorandum and the tabulated 
results which appear in the middle section, could 
you explain to us what the results reflect? 

A. Well, both the middle and the 
bottom section reflect the between-day precision 
as obtained in our laboratory for both the RIA and 
the FPIA methods. 

Now, the FPIA is labelled as TDX 


in this memorandum. 
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ANGUS, STONEHOUSE & CO, LTD, 7 
TORONTO, ONTARIO Soldin 
arrex> t€ronr) 


Oi And they relate as well to the 
same 36 samples? 

AS No,/ no.) These are, between-day 
precision studies. These 36 samples were not 
analyzed every day for twenty days, but different 
quality control materials were analyzed every day 
for twenty days and for nineteen days with the FPIA 
method, as you can see. 

n=20 means that they were assayed 
20 times once a day for twenty days. n=19 means 
they were assayed once a day for nineteen days, and 
the mean results are shown again in nanomoles per 
litre for these three different quality control 
serums, and you can see that the results are fairly 
close for the RIA and for the TDX or FPIA method. 

The precision data again reveals 
that what we have plotted here is a coefficience 
of variations, which is a measure of the precision. 

If you want me to go into more depth 
onvwithat wily would, be shappw ton.do shat. 

OO. We Li pak, mn Bs Let me deal 
with this for a moment. 

What does the data shown in that part 
of the table, that is, the second tabular section, 


indicate to you in. respect of the FPIA method versus 
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ANGUS, STONEHOUSE & CO. LTD, Soldin i362 
TORONTO, ONTARIO ay sexs (Cronk) 


the RIA method? What does it tell you? 

A. inv thee second ssection, it tells 
me that the precision of the two procedures is 
comparable at three different concentrations of 
digoxin and that the accuracy of the method at 
those three concentrations is also comparable. 

Qs And the lower section of the 
tabulated result in the bottom of that page? 

A. That was another precision 
between that precision study, again, at three 
different concentrations and, really, the inter- 
pretation of that table is the same as the middle. 

QO. Soy that® thes precision ofp both 


methods on these studies was very close to each 


other? 

A. Reghwet 

Oy Now, leaving aside for the 
moment, Dr. Soldin.- -and I will return to this 


memorandum - the question of ante mortem samples: 
Turning now to post mortem samples. Since the 
introduction of the FPIA methodology in the Hospital 
in March of this year, have you had occasion to 

do comparative testing on post mortem samples for 
digoxin on both the FPIA and the RIA methods? 


ae Yes, I have. 
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ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO 


Q. 


SO duh 1366 
adr.exi (Cronk) 


And how large was the sample 


group you have used for those purposes? 


A. 


Q. 


As 


ian Wists tiving. ts find. it. 
Tost setae. 


I believe we have analyzed 


37 samples by both procedures, autopsy samples. 


"post mortem". 


yes. 


Q. 


A. 


O. 


Q. 


plasma or serum? 


A. 


Q. 


They were all autopsy samples? 
Is that not what you asked? 
Well,.ROm Leused.the.word 

they all autopsy samples? 


Theyewere, as. far as I. know, 


And were these samples again 


Correct. 


And the same’samples, that is, 


all 37, LI take at, werne,tested, on. both the RIA and 


the FPIA? 


A. 


Oy 


They were. 


Can you help us as to whether 


or not the patients from whom these samples were 


taken had been or had not been on prescribed doses 


of digoxin? 


had not been, 


A. 


Well, some had been and some 


and I can't -- I don't have that 
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ANGUS, STONEHOUSE & CO. LTD. Soldin L3G 
TORONTO, ONTARIO 


die. em. (Gronk) 


EaDULALEC. ee LOO, tc kanow., Meyal TeLer Vou to .pr. 
Phillips, who has all the data on autopsy samples. 

Og Well, will Dr. Phillips be able 
to tell us how many of the sample group were patients 
that were on prescribed levels of digoxin? 

A. He should be able to, yes. 

He has that data. 

Gi. ALi ycrants 

Andecaneyou help wus today, Dr. Soldin, 
Do you know, sitting here today, or in the papers 
that you have with you today, the sites in the body 


from which these 37 samples were taken? 


A. NOpaL sO tt. 

OT And who would be the appropriate 
Indiv Lovedk? 

iS Dr. Phillips is the person. 

‘oF Dr Pini il lips? 

As Yes, 

or Can you tell us again today 


from the information you have on hand or that you 
know how soon after death these 37 samples were taken? 
A. No. 
Let me make it clear. Our laboratory 
gets autopsy samples which are just numbered and, 


mostly, we do not get names; we get just a number, 
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On ex walCronk) 


2 
mo 
BBY 2 autopsy number so and so, and then we handle the 
S analysis and then report the results to Dr. Phillips. 
4 so, he has ‘essentidliveab! therdata serie «collects 
5 the data, but we don't. 
6 QO. De Fetake 1e6Ghen that ©pir4 
Phillips compiled the summary data of the results of 
; all of these tests? 
: A. Well, he has a summary of all 
9 the autopsy results. I'm not sure whether he has 
10] the fluorescence polarization results on the 
bat autopsy samples. 
12 Os Ady seagate. 
13 A. Because that was a study which 
ie we initiated. 
14 
OF Well pNare you then;i.Dr. Soldin, 
A as the biochemist who is overseeing the use of that 
of 16 methodology, are you then in a position today to 
17 give us the breakdown of the results on those 37 
18 || samples; first on the RIA and then, comparatively, 
19 on the FPIA? 
20 A. I can give you the following 
breakdown; namely, that, by both methods, there were 
23 23 samples that had results of less than 0.5 nanograms 
44 per millilitre. There were three samples -- 
= x 
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THE COMMISSIONER: Thaats Less: than 
Onsen 


BHE WITNESS: eS S wehon 20 voto 
both methods. There were three samples that had the 
EPTA mMethodss.by.bhe EPIA method ..sorry, where less 
than 0.5 but by ,the RIA method --- 

THE COMMISSIONER; Take it slowly. 
PPLIA was 3 samples of wless than 0.5. I take it those 
are separate from the RIA ones, 3 that were only less 
than, 10). 5..by jBPIA).is sthat. what «you are,saying? 

DHE «WLENESS.: No. Well, Enere were. 
23 I'm dividing it into separate groups. Now, 
in the first group of 23 samples, both methods read 
bess (ehan 0.45% 

LHE COMMISS LONER: Jeet 65) 

THE WITNESS: Yes. In the second 
group sthe REA method read more than 0.5 and the FPIA 


group method read less than 0.5. 


THE COMMISSIONER: Bim SOLE nsyou 
will shave to .- vit vis partly .the machine, butt 'm 
having trouble listening. The second group - could 


you say that again? 

THE WITNESS: The second group there 
were 3 samples in which the FPIA method read less 
than 0.5 nanograms per millilitre and the RIA method 


read greater than 0.5. 
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MS. CRONK: Q On the same three 
samples? 

A. On the same three samples. 

0. Yesn" Thathtakes #uls. up; torz6. 
What about the rest of the samples? 

A. There were two samples in which 
the FPIA method read greater than the RIA method. 

0. Yes. 

A. And there were nine samples -- I 
should qualify that further. Both»of those two 
samples-hadsresults greater»than .5. 

THE COMMISSIONER: Both of those what? 

THE WITNESS: “Would have results 
greater than 0.5. So, there were two real readings 
in other words of what were real measurements. 

MS <ACRONK: O. But as FPIA results 
were higher? 

A. Yes. 

THE COMMISSIONER: Wait a minute. 

The FPIA were higher,| is) that not what you said? 

THE WITNESS: . In those two samples. 

THE COMMISSIONER: Ves) ‘adl vidite 
Nine samples. 

THE WITNESS: “And there were mane 
samples in which the RIA results were greater than 


the FPIA result, again, greater than both methodologies 
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having resulted greater@ehanrn.0; 15% 

MS4aGRONKE «Oe sAds)) coht.weethen 
dealing, Dr. Soldin, with that last category, the 
nine eanoles) an respectwort) whaich thay RAs reported 
a higher result than was obtained on the FPIA. Can 
you tell me of that nine what the highest two or three 
RIA readings were that you obtained? 

A. I believe the highest was 12.9 
nanograms per millilitre. 

0. And how did that compare to the 
FPIA reading on the same sample? 

A. It was 7.4 nanograms per 
mie) lankoler ea: 

0. And shor “purposes of »iLlustvation, 


which was the second highest RIA reading that you 


obtained of those nine? 


i iv Mit ; : ‘ 
ae | 2 j i es 3! 8 Ue 


i y 


tT . 
i t 
Mh 


: 


ee ¢ 


Ee 


24 


25 


: AS OF 
ANGUS, STONEHOUSE & CO. LTD. Soldin , dr.ex. 
TORONTO, ONTARIO (Cronk) 


A. The second highest was 
actually on the same patient but”drawn from another 
Site. Now I would have to calculate the --- 

O% Well, what was the second 
highest on a different patient that you obtained 
onythe=RIiA? 

A. On a different patient it 
was 4.8 RIA nanograms Per MiPrvUrere. and) 4:3 by PPiA. 

ce And I take it that inasmuch as 
you have told us that all nine of those samples had 
higher RIA readings and in the FPIA corresponding 
readings were lower,if we went to each of the nine 
we would just’ find a similar breakdown, the FPIA 
result would be lower than the nanogram measurement 
for the RIA? 

A. Miyeaice ds econ et eCt. 

OF Now other than that sample 
Group of 37 Dir. Soldin, ‘since’ the introduction of 
the FPIA method at the Hospital, you have told us 
that was in March of 1983, have you had occasion 
to test any other post mortem samples on both 
methods for comparative purposes other than those 37? 

A. No.. | 

O% Now looking at the results 


that you have described to us Dr. Soldin, and looking 
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TORONTO, ONTARIO (Cronk) Ses 


first, I am talking now about the comparative 
Pesulcvs Cat Vou wiiVer cord: Wo “about. Looking 
first at the ante mortem tests done on patients who 
were not On digoxin, the five that were cross 
tested on both methodologies, and as I understand 
it you have told us that the FPIA results ‘in those 
samples were lower than on the RIA? 

A. Pieters rant)». Ves. 

OF Now the next group of tests, 
that is the ante mortem samples from patients who 
were on digoxin were tested on both methodologies 
and the mean results as reflected in your memorandum 
I take it to be relatively the same? 

A. COEreCt, 

‘ee And’ the’ third “group ‘of ‘tests 
that you did on post mortem samples were done on 
both methods,were from patients who were both on 
prescribed doses of digoxin, and from patients who 
were not prescribed digoxin, correct? The ones 
you have “just ‘told -ust*about. 

1 The autopsy results? 

Or" Yes, I'm sorry, the autopsy 
TresulLeey “chat ris tue *oroup of 37? 

As iret “eS Acronie 


Q. And in those instances you have 
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told us that on at least 12 samples the results 
Obtained by the FPIA method were lower than the 
comparative results on the RIA method? 

A. Right. 

QO. What do those results tell you 
Dr. Soldin;, itseanyeching, about the comparative 
advantages or disadvantages of both methodologies? 

THE COMMISSIONER: Haven't told 
him anything about the advantages, it would tell 
him something about the readings, wouldn't it? 

MS -CRONK s* eThatewould be fain, -let 
me rephrase it Mr. Commissioner. 

oO. What do those results tell you 
with respect to the reliability, or attractiveness 
of one methodology for digoxin assays versus the 
other, 1f anything? 

THE COMMISSIONER: Petit don tesee 
how the results can tell him. He may have some 
Opinion rapart.from that, or the results tell him 
that either one is lower than the other, isn't that 
righe? 

MS soC BONE) Wel wivou- pute. 
fairivowMr.« Comulssi1 One, 

oe Dr’. S£0ldin, Gan vou tell we, 


have you formed an opinion with respect to these 
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Methodologies on the basis of these comparative 
studies that you undertook? 

THE COMMISSIONER: If you have formed 
any Opinion other than the fact that one is lower 
than the other I would be surprised, but perhaps 
you have. On the basis of these figures I don't 
know what conclusion you could possibly draw, but 
there may be something else that you have. 

THE WITNESS: Well the possible 
conclusion that can be drawn is that if the FPIA 
method may be somewhat more specific that is a 
possible conclusion. The results, if we take the 
patients that we know are not receiving digoxin and 
the results were lower in the FPIA method, and in 
the RIA method, that is a possible conclusion. I 
think it is early in the use in ieee Gincanae 
Wit rPIA to draw a conclusion at this point in 
time. 

So again on the autopsy results 
Overall the FPIA results are lower than the RIA 
results. In fact if you plot the nine samples in 
which the FPIA results are lower than the RIA 
results, you get a slope for that line of 0.6, 
which means that the FPIA results tend to be 60 per 


cent of the comparable RIA result. 
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G. Dr. Soldin --- 

THE COMMISSIONER: May I just 
quarrel with that finding with respect to the FPIA 
being more specific. It certainly gets a lower 
reading. 

THE “WITNESS? * Yes. 

THE COMMISSIONER: And you say 
because they were not on digoxin, therefore there 
should be no digoxin reading. We have been hearing 
all sorts of evidence that in fact you can have 
digoxin readings even if you haven't any digoxin in 
your blood, because that is what the Vancouver study 
was all about. 

bake WEIN S oe be KnOwW  YOu*caln get 
digoxin readings if you. don't ‘have digoxin -in the 
blood but that indicates a High Aseitaitc method for 
digexins 

THE COMMISSIONER: Either that or 
it indicates some digoxin-like substance that 
records on the RIA. I don't know, anyway that is 
the conclusion you have reached? 

THEEWITNESS:- Well, “I would*agree 
with you it indicates that there could be a 
digoxin-like substance that cross reacts with the 


antibody. Another way of saying that in English is 
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TORONTO, ONTARIO (Cronk) Le) 


that the method is less specific. Tle juste us .nG 
your exact same words, am I not getting across to 
you? 

THE COMMISSIONER: No, no, you may 
well be right. It gives you that comfort in any 
event, does it, you think the FPIA more specifically 
demonstrates and works better, and bearing in mind 
that these children were not, did not have digoxin 
prescribed for them? 

THE WITNESS: There were only five 
patients in which we have comparisons by both methods 
in which digoxin was not prescribed, and the FPIA 
result 1s “lower than the RIA result in that group. 

THE COMMISSIONER: I would accept 
that conclusion if the FPIA method scored zero in 
all instances for children with digoxin was not 
prescribed. But if the FPIA method does produce 
a reading Of digoxin,, where no digoxin has been 
prescribed I have some difficulty coming to that 
conclusion. That doesn't mean your reading of it 
is better than mine. That is where the problem 
is. ~ lt the ©PITA Came Out with Zero then” 1~could 
accept it, but because the FPIA reading comes out 
with a figure which isn't zero doesn't it follow 


that it might well be that the FPIA just doesn't 
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ee RG eis Neat) gone 
“+t 
9 Pick up all thesdagoxian-likewsubstances that) this 
3 substance X would be produced apparently in the body 
of. young childzen? 
a THEeWLINESo?. Yes; vou are: yvight, 
: conclusions are cOrrectum It 2s not; picking up ac, = 
6 it is not measuring whatever compound you are 
7 talking about whether it be substance X, that's --- 
8 THE COMMISSIONER: It was measuring 
9 something when nothing exists, wasn't it. However I 
10| won't argue with you any more, probably clearly you 
% are more qualified than I am to reach a conclusion. 
- Anyway, that is your conclusion that the FPIA is 
12 8 tah 
more specific? 
si THE AWLENESS) My. conclusion ‘Usia 
14 guarded conclusion. We have little data at the 
15 present time. We have those five patients that we 
16 have done by both methods. We also have the 
7 autopsy data from which we have done some 37 cases 
i by both methods, now many of the patients in the 
autopsy study were on digoxin, right. 
e The FPIA method, taking both these 
a groups generally came out lower, the results by the 
21 FPIA method, generally came out lower than the RIA 
22 method and so a possible and in fact a probably 
93 interpretation is that. the FPIA method-is more 
24 
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Specific. 

Mow GhONK sO. «Dr. SOldin, you told 
us earlier as well that you anticipate as a result of 
active consideration of the matter by the Hospital 
in the recent past. that 2c is likely within two ‘to 
three weeks I believe that was the time frame that 
you"*referred to, that all digoxin assays im the 
Hospital would be done on the FPIA as opposed to the 
RIA method. Do you recall giving that evidence? 

(aig Yes’. 

O- And I take it that the 
memorandum which you prepared for Dr. MacLeod and 
which we have now marked as an exhibit is your 
memorandum to Dr. MacLeod in support of that proposal? 

A. Mate is COrrecc. There was a 
meeting held subsequent to that memo which was a 
meeting with the Medical Director of the Hospital 
and some of the administrators, et cetera. Dies 
MacLeod was there, and Dr. Goldberg was there, in 
which the decision was made essentially to switch the 
assay from the RIA procedure to the FPIA procedure. 

This decision was made because of 
the data that we had collected as well as because 
of data that the AACC, that is the American 


Association for Clinical Chemistry Therapeutic Drug 
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Monitoring Program has published on the FPIA 
procedure and how well that procedure is doing in 
the external quality control programs relative to 
other procedures. 

Ole If we look at page 4 of the 
memorandum and attachments that you forwarded to 
Dr. MacLeod do we find in a typewritten form a 
summary of what you consider to be some of the 
advantages of moving exclusively to the FPIA 
technique for running digoxin assays, together with 
some of the disadvantages? 

A. Ves wtLoot. oe ragnt 71. Dave ia 
summary here. 

O. And when you refer in the 
in the advantages section again, just for the 
purposes of clarity to Stat - S-T-A-T - measurements 
are you referring there to emergency or urgent 
digoxin assay requests? 

Ass i aM, wes. 

Oe And if we look at the last page, 
the last attachment to your memorandum Dr. Soldin, 
can you explain to us briefly what this data 
represents? 

A. Basically this data is the 


data for April of 1983 published by the American 
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Association for Clinical Chemistry and Therapeutic 
Drug Monitoring Program. There were 404 laboratories 
that performed digoxin assays in that particular 
MOV Tite Og lan: 

Os And do we find that indicated 
close to the bottom of the page on the left beside 


the words "all labs"? 


A. COLreGce, 
On Pees tea Cy rites, 
AY There were some 312.in that 


month that used the RIA technique, and there were 
some 35 that used the fluorescence polarization- 
immunoassay technique. You can see that the mean 
results On this*particular qualityecontrol sanpic 
from both the RIA techniques and by the FPIA 
techniques was the same. | 

On How do we see that Dr. Soldin? 

(i A. Because under the column 

"Mean" you get 3.87 for the RIA labs, that is 312 
abs 

THE COMMISSIONER: I'm sorry, under 
what column did you say? 

THE WITNESS: The "Mean" column. 

THE COMMISSIONER: Thank you. 


THE WITNESS: The column is headed 
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TORONTO, ONTARIO So udary; 6 hott spas 
(Cronk) 
"Mean". You get 3.87 for the mean result 


obtained by the RIA laboratories, and you get 3.87 
for the mean result for the FPIA laboratories. So 
the means were the same. 

If you look at the standard 
deviations --- 

Oe Which is the next column? 

A. Which is the next column, the 
standard deviations reported by the RIA laboratories 
was 0.38 which is very close on a 10 per cent 
coefficient of variation, and the next column shows 
1t was. 9./8) per cent XC, V.;7, SO Very close tO7LO0 sper 
cent. 

In Contrast the o.U. -1n che pein 
faboratories was 0.17 and? the coefrierent OF 
variation was 4.43. 

0} DOSl COLrGC Ly. take chat tO 
mean that on the basis of the experience on these 
laboratories, that is those who were using,during 
the month of April 1983 the RIA method and the FPIA 
method, that there was a greater variability results 
on the RIA assays than there were on the FPIA? 

A. That tis. correat, £rom this 
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0. What does the column headed 


what I take to be "minimum" and the column headed 
"Maximum" indicate to us? 

A. That should be the minimum 
result obtained and the maximum result obtained by 
aliuthe dabs,»for,that-particular typexstechnigue. So 
the minimum result obtained by the RIA labs was 0.42 
On~a- Sample, that, should» have read around 3.8. 

The target value, as you see in the 
far right-hand ecornerawas- Bese 

0. So we relate the figuresin the 
MAnAMim, COLUMN tO, the. targetevalue Ofe2. 82 

A. Correct. .The target..value was 
3.8 and the mean result as obtained by the RIA labs 
was 3.87 which was pretty close to the target value 
but the worst laboratory had a eee of Obd2ye that 
is, the worst. laboratory as far as being: low is 
concerned; and the worst laboratory as far as 
reporting, inaccurate high results-was 11.79 so that 
the scatter as you can see - 3.8 was what they should 
haveigotuwbut theoscatternrangemtirom:) .4gto Lig 79 
in these 312, laboratories. 

0. If you take the 35 labs that 
use FPIA, the mean result was 3.87 which again was 


prettya close tonthertarget ofres80. The scatter 
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was from 3.54 to 4.30 which I think you will agree 
is a much narrower range and indicates a much 
tughterrcontrol of the vassay< 

0. And those values, I take it, 
both in respect of the RIA results and theFPIA 
results reflect Taerange,ofserror or wdunaccuracy 
reported on the assays conducted by that particular 


Lechnique iin that «month? 


A. Rights 
} And those factors as well - or 
did they - have any relevance to your considerations . 


in preparing this proposal for Dr. MacLeod? 

A. They had some relevance. 
Obviously we cannot judge our RIA technique by the 
results produced by other laboratories' RIA techniques 
especially if their techniques are anes So we have 
to compare our precision by FPIA at Sick!Children's 
with ouriprectsionvatoSickrchildrentseusing the RIA 
technique, and those comparisons remain. 

As you know, our RIA technique*is 
really quite a good technique and our CB's are very 
comparable using the RIA technique to those obtained 
by FPIA. | 

THE COMMISSIONER: Are you saying that 
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CHEW TNESSS Alta lSeMerrom whether 
it is all human@error vss another gesues’ Itecould be = 
theresare a loutor Geasonsitorea laboratory performing 
poorly on a particular sample. Many of those reasons 
are human errors. 

These were assays done by 312 labs 
all on the same sample, and it was sent to all these 
laboratories and some of the labs using RIA techniques 
perform very poorly. It could be that they were 
using the wrong RIA kits or poor kits or poor anti- 
bodies. There could be many reasons for producing 
inaccurate results. The question one asks is are 
those particular laboratories both inaccurate and 
imprecise? I am talking about the labs that 
perzormed poorly. 

0. Sosthat ster ohat there could be 
Many reasons leading up to a resulting range of that 
kunedyat 1s the. range.ot error or inaccuracy that 16 
at least one factor thateyouwdook €Os0as\a measure 
Ofmthetefficiency of the. particular, technique? 

A. Right. What the study is showing 
is.that FPIA is such a simples technique; you!lcansput 
repent 325i labs handhaliess tabsicome, out wath data. 
which is almost the same, whereas the RIA technique 


is*perhaps a little more complicated and in: some labs 
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they perform well but in quite a few labs they do not. 

Mon ChONn Ks) Sllianke VOu, sbi. soOLdIn.. 

Mr. Commissioner, apropos of our 
discussion before the break, I met with Dr. Soldin 
and discussed with him, not in detail, the post mortem 
testing samples that had been tested for digoxin 
ducing “the period Maron 198i) Up °tovApril on L733, 
that is all on the RIA method and not on the FPIA 
method. 

L amvaavised, by Dr. (Soldin, and his 
Counsel that the appropriate individual from whom 
to obtain information as to the nature of the samples 
tested and the results achieved is Dr. Phillips. 

Dr. Soldin does have some limited, 
with respect, some limited knowledge as to the results 
of those tests and he is prepared ee Give 16 toyus 
today but he has cautioned me as has his Counsel 
Ehat m= 

THE COMMISSIONER: When is Dr. Phillips 
scheduled? 

MS; sCRONK:..Qur hope would.be_to call 
Dr. Phillips very close to the time that we intend to 
recall Dr. .Ellis.because Dr. Ellis, as you know, will 
be talking about specific sample testing that he did 


and the results obtained during the July 1980 to 
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; March, 1981 time frame. 
It would then be our intention to call 
? Dr. Phillips to speak to those tests that were con- 
4 ducted from March, 1981 until the introduction of the 
5 EPTA- method 
THE COMMISSIONER: In any event, I 
ss take. 1, you. are not .going.to ask him.any questions? 
7 Mogae CBONKs A JLhat isonet my wintent1on, 
8 Sates 
9 THE COMMISSIONER: iL suppose I do not 
need to cross that bridge until somebody does. 
ie MS. CRONK: I have no further questions 
11 Quine s time of Dr. Soldin, Mr. Commissioner. 
12 MR. STRATHY: Then I will raise the 
13 bridge, Mr. Commissioner. It seems clear from the 
14 witness' evidence that there are documents that 
15 reflect the results of the various tests that have 
been done. 
16 
THE COMMISSIONER: Are these the 
Mi post mortem results? 
18 MR. STRATHY: I understand that they 
19 are both pre-mortem and post mortem, from what 
20 Dre Seldin hasesaiac. “i wonder 2f there 15 anv 
1 reason why those cannot be filed, if not today then 
sad tomorrow, as exhibits? 
MS. CRONK: I have no objection to 
si that at all, Mr. Commissioner. It 1s just that 
24 in the time available there was not sufficient time 
25 to copy much of that material. 
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THE COMMISSIONER: Is there some 
possibility we might have those tomorrow? 

MEN CRONK sW@ Ves) I wit Lebes grad*to 
undertake to meet with Dr. Soldin and arrange that. 
I should make it clear however that the documents of 
which I am aware, the documents that Dr. Soldin has 
with him, relate to the comparative testing that 
he conducted, that he has just described. 

MEE © SPRATHY 239" 1 Samemiot’ carking=apoue 
just those. 

THE COMMITSS LONER: If there are 
documents available and if they can be produced, I 
think it certainly would seem to me that that sort 
of evidence is relevant, but there is no point in 
having it if the witness does not know anything about 
it, So I think*counse!* wilt ast Have to use their 
Gdiscrervion-witns respect torthaty "Lt 1s obvious stint 
if the witness does not know as much as he should 
know about it to give any sensible answers then there 
iSsenot= much point@inpuxrsuingeic. 

Is Phat the completion of Vour t= 

MS. CRONK: Yes, Mr. Commissioner. I 
have spoken to Miss Devins, and Dr. Soldin, within 
reason; is willing to. meet with other counsel, if 20 


will assist them in preparing their cross-examination. 
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CHE 


general feeling? 


SOrt, COE ‘Se€SSion now: 


now we may as well 


ii, On tne vorher and, 


Soldin 1389 


COMMISSIONER: What is the 


Would you prefer to have that 


If we have that sort of session 


ad 7OuLrn Unita tomorrow morning. 


if anybody wants to cross- 


examine now we will do it that way. 


Can 
Por VOU sake ~as CO 
discussion. with Dr. 


of hands? 


unanimous. 


Paahiive VOU 1%. 


we have a sort of a show of hands, 
who wants to have the informal 


Soldin now? Can we have a show 


It looks as though that is fairly well 


SOMEMc Iie nai stale rrai i. 


So ldan:: I will see 


you tomorrow, and you will be faced with some others 


almost immediately. 
Mo 
Ae he 

arrangements, will 
MS* 


THE 


CRONK= 2 “hank you, Sik. 


COMMISSIONER: You will make the 
you, Miss Cronk? 
SW rede 


CRONE ince wills; 


COMMISSIONER: "All right, We 


Wa le mesee lint! eben oO CLOCK tEOomoOrrow. 


--- Whereupon the Hearing adjourned until 10:00 a.m., 


Thursday, July 
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